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YARD ENGINE MOUNTED ON CYLINDERS OF CONSOLIDATION LOCOMOTIVE. 

Yard engine boiler, 24 inches diameter. Locomotive cylinders, 33 inches diameter. 




115-TON CONSOLIDATION LOCOMOTIVE FOR THE UNION RAILWAY.— [See p. 356.] 
Cylinders, 23 inches diameter by 32 inches stroke. Drivers, 64 inches diameter. Steam pressure, 200 pounds. Tractive power, 26H tons. Heating surface, 3,322 square feet. Hauling capacity on level, 6,650 tons. 
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liberal grate surface, large heating surface, free steam 
passages, and drivers of moderate dimensions will haul 
the greatest loads for the least expense of operation. 
Coal consumption is only one of many items of expense, 
and hence we have cared very little whether the type 
burnt 20 pounds or 70 pounds of coal to the mile in doing 
its work, so long as this ultimate economy was secured. 
The school which The Engineer represents is, or rather 
has been, too much occupied with the performance of 
"the locomotive regarded as a machine," and in its 
desire to build locomotives that would show a small 
coal bill and good laboratory results, they have taken 
altogether too narrow a view of the question. Slow 
piston speed, a mild exhaust, small fuel consumption, 
and smokestacks that emit no smoke, not to say un- 
burnt coal, are theoretically very desirable ; but when 
they mean "short trains" and double expenses for train 
crew, the practice from the standpoint of economical 
operation is certainly extravagant. 



"THE BIGGEST IN THE WOELD." 

Although there is no particular merit, there is a vast 
amount of interest and curiosity attaching to the mere 
element of "bigness" in engineering construction. 
Judged on the ground of the skill and ingenuity requir- 
ed, there is as much credit to be given to the mechanic 
who builds a watch of the size of a ten cent piece as 
to his brothers who shape and assemble the parts of 
a giant locomotive, steamship, or bridge. Mankind, 
however, perhaps because it realizes its own material 
littleness in comparison with its natural surroundings, 
has a preference for magnitude, and it would seem 
that to say of a structure that it is the biggest, longest, 
tallest, or most bulky of its kind in the world is to give 
it the very best credentials for an immediate introduc- 
tion to popular favor. 

We are noted for big things in America, and it is 
probable that there are in this country more structures, 
both in civil and mechanical engineering, that can claim 
the distinction of being "the biggest in the world'' 
than in all the rest of the world put together. And yet 
we very much doubt whether in any single case it can 
be said that the mere element of bigness, as such, has 
been a controlling factor. The tendency toward con- 
centration is based upon sound economic principles, and 
if our buildings are taller, our power stations and trans- 
portation systems on a vaster scale, our locomotives 
and cars far heavier than those found elsewhere in the 
world, it is because, in our industrial pursuits, we have 
been working along certain predetermined lines which 
have led to operations and constructions of a vast and 
unprecedented scale. 

As a matter of fact, we are too practical a people to 
allow any sentimental or spectacular considerations to 
govern our designs or, indeed, exercise the slightest 
influence upon them. We have not built an Eiffel Tower 
and it is not likely that we ever shall. Huge machines 
like the Pittsburg locomotive, which we illustrate this 
week, are big because we have found that it pays to 
make them big. The Pittsburg Consolidation weighs 
nine tons more than the Great Northern mountain 
locomotive, not because the Carnegie Steel Company 
wished to "beat the record" by possessing the biggest 
freight engine in the world, but for the very practical 
reasons that the company wished to haul their freight 
at the least possible cost per ton, and the clearances of 
the road on which it was to run and the strength of the 
bridges it would have to cross allowed a locomotive of 
this size and weight to be used. 

It is natural that this superb machine should attract 
much attention, and it was seemingly inevitable that 
the locomotive expert of our esteemed contemporary 
The London Engineer should turn his analytical eye 
upon it, and rebuke its obtrusive and unnecessary 
dimensions in a two-column editorial. Under the title 
of "Monster Locomotives," he complains that "clever, 
irresponsible amateurs continually write letters urging 
on British railway companies the necessity — which they 
assume to exist— for the adoption of American railway 
methods in this country." The complaint is well 
founded, for, as we showed in a recent issue, the re- 
strictions to size on English roads, in the way of low 
bridges, narrow tunnels, and bridges of limited carry- 
ing power, are such as to prohibit the use of the huge 
express and freight engines which are common in this 
country. 

Our contemporary falls, however, into the common 
error of supposing that we take pleasure in building 
big locomotives for the mere sake of their bigness. 
"Is there," it asks, "much or anything to be gained 
by making locomotives more powerful than they are 
now — not as regards the mere conduct of traffic, but in 
a way that concerns the locomotive regarded merely as 
a machine ?" Consciously or unconsciously, the writer 
has here stated the broad line of distinction between 
the methods of English and American locomotive 
builders. We have always designed our engines with 
a strict regard to ''the mere conduct of traffic," and 
have troubled ourselves very little with the perform- 
ance of the locomotive "regarded merely as a ma- 
chine." We have found that the locomotive with 



THE PROPOSED NEW MONITORS, 

Unless Secretary Long and Congress take up the 
matter of a further appropriation for modifying the 
original designs, the country will be committed to the 
folly of building four vessels of the discredited monitor 
type. The Naval Board, acting under the instruction 
of the secretary to improve the monitor plans to the 
extent of removing the objectionable monitor features, 
has decided, after conferring with the four shipbuild- 
ing firms which had secured the contracts, to improve 
the vessels by lengthening them 27 feet, thereby in 
creasing the coal supply from 200 to 400 tons and pro- 
viding better accommodation for the officers and men 
The displacement, moreover, is to be raised from 2,700 
to 3,000 tons. 

Now, while this is good as far as it goes, it does not go 
far enough. The monitors are monitors still, with the 
most vicious features of that antiquated type still ex- 
isting, and the others merely modified. The improved 
(?) vessels will have the same low speed of 12 knots 
(trial speed, equal to eight or nine in service), they will 
sit monitor fashion, squat upon the water, and most 
serious defect of all, they will be the same "jerk)'" 
rollers, rendering accurate shooting an impossibility. 

How the Board, with Admiral Sampson's condemna- 
tion of the type in its hands, should still persist in the 
advocacy of monitors, pure and simple (for such the 
amended boats will be), is something past finding out. 

If it is found that with the amount appropriated 
it is impossible to build four coast defense vessels, 
with fair speed and seaworthy qualities, the obvious 
course, having in mind the failure of the monitors in 
the war, is to draw up new plans and request a further 
appropriation to cover the increased cost. 

It is sincerely to be hoped that the same farsighted- 
ness which led Secretary Long to urge the increase of 
speed in our latest battleships will cause him to push 
forward the matter of a further appropriation for the 
modification of our new coast defense vessels. 



DEATH OF JOHN KEELY. 

With the death of John VV. Keely, one of the 
most curious delusions of the nineteenth century 
passes away. Over thirty years ago Keely announced 
that he had discovered a mysterious power of immense 
capabilities of industrial application, and ever since 
that time he has been more or less in the public eye. 
For a generation scientific men have laughed at the 
news of the wonders of Keely's discoveries, but Keely 
died before he had ever given a satisfactory demon- 
stration that his ideas could be successfully adapted 
to commercial use. One part of Keely's invention was 
certainly practicable. He understood thoroughly the 
art of getting money upon schemes which would have 
turned the head of that early adventurer, John Law, 
in his Mississippi Schemes. The capitalization of the 
Keely Company was $5,000,000, and, so far as his coun- 
sel knows, no statement has been left by Keely that 
discloses the secret of his motor, and the only legacy 
of the corporation may be the mechanical apparatus 
in the Keely workshop, minus the secret by which it 
might be operated. 

In some respects Mr. Keely was a remarkable man. 
He was an expert in the theory and art of music, and 
he was not only an instrumentalist, but a composer as 
well, and was, by reason of his attainments in this line, 
enabled to find the primary element of his alleged dis- 
covery. This was supposed to be a relation or affinity 
between the forces of nature and harmonic forces. He 
said he discovered a sympathetic vibration con- 
necting the waves of sound with the disturbance in 
molecules of matter, and also found in the process of 
this peculiar disturbance an energy unknown to the 
sphere of dynamics. 

His first experiments were made with drops of water 
in a vacuum. The first mechanical property he devel- 
oped from this series of experiments was the force of 
adhesive attraction, which he assumed, in his own 
statements, to be related to the polar currents of the 
earth. Next he alleged that he had developed the 
force of propulsion, revealing a positive as well as 
negative energy. Just as the chemical separation of 
the molecules of water produce electro-magnetism, he 



adopted the theory that he could disintegrate mole- 
cules by the sympathetic vibration of tones producing 
a subtle and higher force correlated with magnetism. 
He made startling propositions relative to the rotation 
of planets, etc., and many other equally wild and chi- 
meric ideas. 

About twelve years ago he abandoned his experi- 
ments upon the molecules of water as the basis of his 
tests and directed his attention to the molecules of the 
air. He stated that he could produce a dynamic en- 
ergy of 10.000 pounds to the inch in a Torricellian 
vacuum. He gave some experiments at the Sandy 
Hook Proving Grounds, in 1888, in the presence of a 
number of skeptics. Keely declared he could ex- 
haust the air from a tube, getting a vacuum very near 
ly perfect, and could thus generate a force. that could 
fire a gun or move tons of matter. Whateverthe sub- 
stance was that Keely carried in his steel tube, it was 
apparently inexhaustible, which militated against the 
idea that he used compressed air. 

Keely devised an enormous number of mechanisms 
to aid in convincing skeptics that this mysterious 
atomic energy could be put to practical use. He died 
without effecting this purpose, and whether the mass 
of the manuscript which he left will be of any value or 
not, remains to be seen. 

Keely surrounded himself with a halo of mystery 
and worked for a long time in the most absolute se- 
crecy, making extravagant claims and promises as to 
the miracles which he would perform with his mechan- 
ism " inter-etheric liberator." Here is a specimen of 
one of the bulletins which regularly emanated from 
the laboratory. In 1875 he proposed, in about six 
months, to run atrain of thirty cars from Philadelphia 
to New York, at the rate of a mile a minute, with one 
small engine. He said : 

" I will draw the power all out of as much water as 
you can hold in the palm of your hand. A bucket of 
water contains enough of this vapor to produce a 
power sufficient to move the world out of its course. 
An ordinary steamship can be run so fast with it that 
it would be split in two." 

Keely used to give astonishing exhibitions at his 
laboratory, which mystified everyone. The wand of 
the prestidigitateur and the slate of the medium were 
exchanged in his person for a couple of tuning forks and 
a violin bow. He struck his tuning forks and set a 
brass ball running at 600 revolutions a minute. He 
would rasp a violin bow over a tuning fork and the ap- 
paratus would raise a heavy weight, the power exer- 
cised, he said, being equal to a pressure of 25,000 
pounds to the square inch. 

Some of those present at the stances, which occurred 
in 1885, thought that they had witnessed miracles, 
others concluded that they had been humbugged. 
Some of the stockholders were not satisfied that they 
had not been duped, and, very naturally, they wanted 
the mysteries explained. Legal proceedings were in- 
stituted, and on November 17, 1888, Keely was com- 
mitted to jail for contempt of court in refusing to obey 
an order to explain the workings of his machine to a 
committee of experts. He did not, however, remain 
in jail very long. To the very last he never failed to 
get financial support, which enabled him to live very 
comfortably and pay for all his experiments. 

The Scientific American regularly took up the 
claims of Keely and exposed the fallacy of the princi- 
ple upon which they were based. 



CONDITIONS IN PORTO RICO. 

United States Consul Hahna, at San Juan, Porto 
Rico, writes to the Department of State as follows : 

" 1 am receiving hundreds of letters from all classes 
of people in the United States, asking about Porto 
Rico. Most of these persons say they intend coming 
to Porto Rico for work or to go into business, and they 
want to know all about'the country. To go into detail 
and answer all these hundreds of letters would require 
the services of several clerks ; but 1 have said to nearly 
all these inquirers that no American seeking work 
should come to Porto Rico. I have also said to busi- 
ness men in the Uni'ed States that, in my opinion, 
they would be disappointed if they came here now to 
establish themselves ; that the time had not yet arrived 
for an American to go into business in Porto Rico. I 
believe the time will come when this will be a good 
field for the investment of American capital, and when 
nearly all kinds of business conducted in an American 
style will be profitable; but that time will not come 
until the island has American government, until the 
laws of the United States are enforced and tariff 
changes made. Then, I believe, this island will take 
on new life ; but our people who think of doing busi- 
ness in Porto Rico should be made to understand that 
the existing high duty on American products prohibits 
their shipping building material, machinery for facto- 
ries or plantations, etc., or establishing any kind of 
business with profit. Most of our business men who 
have come here simply look the island over, pro- 
nounce it rich and possessing golden prospects for the 
future, but decide that it is too early to invest. The 
American press should inform our merchants and busi- 
ness men of the true situation," 
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INDUSTRIAL FBOFEBTY COMMISSION. 

In our issue for November 19 we referred editorially 
to the " Commission to Revise the Patent and Trade 
Mark Laws of the United States." All of the three 
sessions were successful, and the forthcoming report 
will be looked for with interest. The first session was 
held in the Federal building, New York city, Novem- 
ber 19. There were present the chairman of the com- 
mission, Mr. Francis Forbes, and Judge A. P. Greeley, 
Assistant Commissioner of Patents ; the third member, 
Judge P. S. Grosscup, of Chicago, did not arrive from 
Chicago in time to attend the meeting. Mr. Forbes 
made a short opening address explaining the scope of 
the commission. Mr. Israel F. Fischer, Member of 
Congress, was the first speaker, and he dealt largely 
with regional marks, such as "Port," "Madeira," 
"Burgundy," etc., showing that the use of many so- 
called regional brands of wines or liquors is not in- 
tended to designate the places of origin or manufac- 
ture, but are simply terms which have grown up in the 
trade, and to prevent the use of such words by manu- 
facturers would be to discriminate in favor of foreign 
manufacturers. 

Mr. A. L. Pincoffs, an attorney of New York, replied 
to Mr. Fischer, claiming that there should be some re- 
striction placed upon manufacturers to prevent them 
from using labels designed to copy those used by 
foreign makers. Among the other speakers were 
Thomas Drew Stetson, Herbert A. Banning, and Dr. F. 

E. Stewart also addressed the commission relative to 
caveat laws and trade marks used by manufacturers of 
proprietary articles. Dr. Stewart, who is Chairman of 
the Committee on Patents and Trade Marks of the 
American Pharmaceutical Association, spoke of the 
attempt to create a perpetual monopoly for secret 
medicines through registration of trademarks, register- 
ing the only name by which'the article is known and ob- 
taining protection in case of a term really generic, thus 
creating a patent in effect without giving the public 
the consideration demanded in case of a patent — pub- 
licity after a certain period had elapsed. Judge Greeley 
referred to the matter of oaths to applications and the 
proper officers abroad before whom they may be made. 
He also referred to the suggestion as to advisability of 
requiring applicant in this country to elect a domicile 
and appoint representatives on whom notice of legal 
proceedings can be served. 

The second session was held at New York on Novem- 
ber 21, Mr. Forbes and Judge Greeley being present. 
Mr. Frederick P. Fish, counsel for the General Electric 
Company and the Bell Telephone Company, thought 
that our patent system was the best in the world and 
that the caveat might be abolished without injury. 
Mr. Albert H. Walker also contended that the caveat 
should be abolished. Mr. W. L. Cliffe, of Philadelphia, 
Chairman of the Committee on Patents and Trade 
Marks of the Pennsylvania State Pharmacal Associa- 
tion, made a statement in regard to chemical patents to 
foreigners, which he opposed. Mr. E. N. Dickerson de- 
fended the taking of chemical patents in this country by 
foreigners, and especially by Germans, whose country 
gave patents for processes, but not for a chemical com- 
position, although it would be protected by the patent 
for the process if no other process was discovered. Dr. 

F. E. Stewart again spoke and read resolutions passed 
by his Association condemning the laws which protect- 
ed pharmaceutical preparations by patents and also 
which gave a monopoly to the owners of secret pre- 
parations by means of trade marks. Mr. Dickerson 
subsequently renewed his argument and claimed there 
was no difference between a patent for a medical truss 
and a patent for phenacetine, and that patents for 
medicinal substances should be protected as a benefit 
to humanity equal to patents for mechanical devices. 

Mr. Dickerson agreed with Dr. Stewart that if a 
patented article had only one name by which it was 
known, that that name should become common pro- 
perty when the patent expires. Dr. R. J. Gatling 
made an interesting address on the advantages of 
patents as suggestions to inventors, even though the 
devices patented were inoperative. Mr. D. W. Brown 
advocated the retention of the caveat. Mr. Lemuel W. 
Serrell contended that the caveat should be extended 
to foreigners. 

The third session was held in Washington, November 
22, in the office of the Commissioner of Patents. Repre- 
sentatives of the patent bar gave their views. The 
sentiment was, on the whole, in favor of abolishing 
caveats. Another question discussed was in reference 
to interference proceedings by foreigners. It was con- 
tended by some that the foreign inventor should be 
given the date of his first foreign application as a date 
equivalent to the date of a United States application 
instead of the date of issue of his foreign patent as 
now. Another proposition involved the reduction of 
the fees required upon the filing of an application for 
the registration of a trade mark. Under the present 
law, in case registration is refused, because of conflict 
with prior existing registered works, the fee is lost, and 
as the expense connected with the registration is slight, 
it is contended by some practitioners that the fees 
should be reduced to somewhere between $5 and $10. 

The question of the reduction of fees on patents was 



also considered. It is thought by many attorneys that 
a reduction would stimulate business and result in a 
large increase in the number of applications filed. 

In the afternoon the Commission as a body paid an 
official visit to President McKinley, and in the long In- 
terview granted them the President showed that he 
was keenly alive to the questions before the commis- 
sion as related to foreign commerce. 

The next day was spent in discussion of the letters 
received and in drafting the formal report. The report 
is expected to be ready before the meeting of Congress, 
and we shall duly notice it when it becomes public. 
The chairman, Mr. Forbes, will still be glad to receive 
letters bearing upon the subject as outlined in the cir- 
cular letter. 



MISCELLANEOUS. 

There will be a partial eclipse of the sun, invisible, 
on the 12th, and a total eclipse of the moon, visible, on 
the 27th, the moon rising in eclipse. 

The sun enters Capricorn, and astronomical winter 
begins, on the 21st, about 2 P. M. 

A small meteor shower, radiating from Gemini, oc- 
curs on the night of the 10th. 

Minima of the variable Algol occur on the 7th at 
6:54 P. M., and on the 24th, at 11:47 P. M. 



THE HEAVENS IN DECEMBER. 

BY GARRETT P. SERVISS. 

The advance of the winter constellations up the 
eastward slope of the sky during December is one of 
the most sublime spectacles that the heavens afford to 
the contemplation of the earth's inhabitants. Taurus, 
as forerunner of the great company, appears early in 
the evening, rising with a backward motion, like a 
leader turning to face his marching orchestra, with the 
swarming Pleiades a-glitter on his shoulder and Alde- 
baran glaring red beneath the upraised club of Orion. 
Behind his back, and high overhead, are Pegasus and 
Andromeda, while Auriga, with the brilliant Capella, 
outrivaling Aldebaran in splendor, keep abreast of 
him in the northeast. Between Auriga and Andro- 
meda soars Perseus, hero of the diamond sword and 
winged sandals, with Cassiopeia close by, toward the 
pole. In the meantime, Cygnus, Lyra, and Aquila are 
retiring adown the western sky, the Northern Crown 
is poised on the horizon, and Ursa Major shines under 
the pole. An hour later, Orion and Gemini, advanc- 
ing with even stride, having the Galaxy stretched be- 
tween them, appear in the east and northeast, and 
with their coming a shimmering light seems to break 
over the sky. Orion, on a clear night, flashes with ex- 
traordinary brilliancy. His two great first magnitude 
stars, Rigel and Betelgeuse, with their contrasted 
colors ; his glowing Belt, which was once the constella- 
tion of Napoleon, and the glittering surroundings of 
his wonderful nebula all uniting to accentuate his 
magnificence. Still later, following Orion and Gemini, 
appear Cancer, with its beehive cluster of stars (now 
honored with the presence of the planet Mars), Canis 
Minor, with the great star Procyon, and, chief over all 
the starry host, imperial Sirius, a star so great and 
splendid that it alone stands for a whole constellation, 
and outranks even Orion with all his celestial jewels. 

These constellations afford a feast of beauty and 
many dazzling surprises for the observer with an opera 
glass. Let the glass be of the first quality and not too 
small, and look especially at the Pleiades, the Hyades 
(of which Aldebaran is chief), the Belt of Orion, and 
the neighborhood of the Great Nebula. 

THE PLANETS. 

Mercury is an evening star and can be best seen 
about the 3d, when it attains its greatest eastern elon- 
gation. It would be more conspicuous in the sunset 
but for its great southern declination. It moves from 
Sagittarius into Ophiuchus and passes between the 
earth and the sun on the 21st, after which it will be a 
morning star, but not visible until January. 

Venus, which was so brilliant in October and the 
first part of November, passes between the earth and 
the sun on the 1st, and becomes a morning star. She 
remains in Scorpio throughout the month. 

Mars is attracting attention once more, glowing with 
his characteristic reddish hue, and rising, at the open- 
ing of the month, between 8 and 9 o'clock in the even- 
ing. He is in the constellation Cancer, and was con- 
spicuous to the eyes of all who watched for the Leonid 
meteors in November. The earth is rapidly approach- 
ing him and he doubles his brightness between the 1st 
and the 31st. The planet's north pole is inclined to- 
ward the earth. 

Jupiter, in the constellation Virgo, is a morning star, 
rising at the beginning of the month about 4 A. M., 
and at the end about 2 A. M. 

Saturn, in the constellation Ophiuchus, is in con- 
junction with the sun on the 6th, after which date it 
becomes a morning star. 

Uranus, in Scorpio, is a morning star, but too close 
to the sun to be visible. 

Neptune, in Taurus, just above Orion, is well placed 
for observation with telescopes, being in opposition to 
the sun on the 15th. 

THE MOON. 

December opens with a waning moon, which reaches 
third quarter on the morning of the 6th. The new 
moon of the month occurs on the morning of the 13th, 
the first quarter on the evening of the 19th, and the 
full on the evening of the 27th. 

The moon is in perigee on the 14th and in apogee on 
the 2d and the 29th. 

The lunar conjunctions with the planets occur as 
follows : Mercury, the 3d ; Jupiter, the 10th ; Venus, 
the 12th ; Uranus, the 12th ; Saturn, the 12th ; Mer- 
cury, the 14th ; Neptune, the 26th ; Mars, the 30th. 



RECENT DEVELOPMENTS IN SCHOOL SANITATION. 

The drinking cups of schoolhouses have, for a long 
time, been recognized as a means of spreading diph- 
theria and other contagious diseases. For the last 
quarter of the school year of 1897 the New York city 
schools excluded 4, 183 children, and of this number 265 
cases were for ailments which were liable to be com- 
municated by the use of a common drinking cup, for 
diseases such as diphtheria, scarlet fever, whooping 
cough, and the mumps. Of other diseases more or less 
liable to be spread by the same means were measles, 
chicken pox, and 702 contagious diseases of the eyes. 
In the same relation to the adults are the drinking 
cups and tumblers used in public places where persons 
afflicted with consumption and all kinds of contagious 
diseases use the cup or glass indiscriminately. The 
Sanitarian recently described an ingenious drink- 
ing fountain invented by a citizen of Rochester, N. Y., 
which, if it came into general use, would soon sup- 
plant the use of cups and other drinking vessels in 
public places. It consists of a marble pedestal about 
3)^ feet high, capped with a funnel-shaped basin 12 
inches in diameter. Upon applying pressure to a lever 
at the base of the basin a jet of water shoots up from 
the center of the basin and into the mouth when held 
over it. With a little practice one's thirst may be 
abundantly satisfied without the intervention of a 
drinking vessel of any kind. The jet is arranged so 
as not to spatter. This device admits of no contact of 
the lips with the jet pipe or any other portion of the 
apparatus, the water flowing through the supply pipe, 
through the jet directly into the mouth, and all the 
waste into the bowl, where it immediately flows off by 
an escape pipe. None is allowed to accumulate. If it is 
to be used by small children, wooden steps at one side 
enable even the smallest child to obtain an adequate 
supply of water to slake his thirst. 



PHILIPPINE TOPONYMY, 

According to Mallet, the island of Luzon was so 
called because its Spanish conquerors observed that in 
front of the cabin of every inhabitant there stood a 
large cylindrical wooden mortar, which, in the language 
of the Tagalas, was called a losong, and in which was 
pounded the rice that formed, and still forms, the staff 
of life of these people. 

The name Manila (or Mainila as it has been spelled) 
is supposed to be compounded of the two Tagala 
words, ma, an apocopated form of mairon, " (where) 
there is," and nila, the name of a shrub (Ixora manila) 
of the order Cinchonaceae, which grows in great abun- 
dance on the shores of the Bay of Manila. 

The name Cavite is a very slight alteration of that 
of a native village, which was so called from the shape 
of the bay upon which it stood, the Tagala word eavit 
meaning a "hook" or "bend." 

The Visaya or Central Philippine Islands derive 
their name from their inhabitants, who, at the time 
of the arrival of the Spaniards, had the custom of 
painting their entire body in different colors. The 
Spanish name is from the native word " bisaya," mean- 
ing " painted man." 



SIR JOHN FOWLER. 
Sir John Fowler, who was engineer-in-chief of the 
Forth Bridge, and, forhisservicesin this connection, was 
created a baronet in 1890, is dead. Sir John Fowler was 
born in Sheffield in 1817; he began his career as a hy- 
draulic engineer, working in the construction of the 
Sheffield water works. He then became assistant engi- 
neer in the construction of several lines of railway, 
among others the London and Brighton Railway. At 
the age of twenty-seven he was appointed constructing 
engineer of the Manchester, Sheffield, and Lincolnshire 
lines, the building of which presented peculiar difficul- 
ties in the way of tunnels, viaducts, bridges, hydraulic 
works, ferries, etc. His successful work soon brought 
him to the front rank of practical engineers. His ser- 
vices were widely sought both in England and on the 
Continent in the construction of railways and docks, 
and other large work requiring a large degree of en- 
gineering skill. The engineeringfeat by which Sir John 
Fowler is best known, both to the general public and 
engineering experts, is the construction of the great 
bridge across the Firth of Forth. 



German university students have increased in num- 
ber from about 10,000 twenty-five years ago to 32,241 
last year. The increase is out of proportion to the 
population. 
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ANOTHER MAMMOTH LOCOMOTIVE. 

The locomotive which we illustrate this week is un- 
questionably the most powerful ever constructed. As 
we have shown elsewhere, the continually increasing 
size of American engines is due to the desire to secure 
the most economical results in operation. As between 
the policy of hauling a heavy train with a single en- 



ous load could be taken over the road, or rather the 
level portions of it, at a comfortable speed of 10 miles 
an hour. 

He would have seemed a bold prophet to our fore- 
fathers who would have dared to foretell that at the 
close of this century we should have steam horses 
that could cart away the products of 14 square miles 
of the countryside at a load, and do it at a gait faster 
than that of the local mail coach. 

The very remarkable photograph which is reproduced 
on the front page serves excellently well the purpose for 



same width as the bottom of the saddle, extends across 
and is bolted to the lower frames, and to this plate, as 
well as to the frames, the cylinders are securely fast- 
ened. Heavy bolts passing through the top frame bars 
at the front and back of the saddle form additional 
transverse ties, and relieve the saddle casting from all 
tensile strains. The longitudinal strains usually trans- 
mitted to cylinders through frames are largely absorb- 
ed by the use of a casting extended from the buffer 
beam well up to the saddle, and securely bolted to the 
top and bottom frames. This casting also acts as a 







ILLUSTRATING TRACTIVE POWER 



gine or two light trains with light engines, there is, in 
the former case, a saving of the expense of a complete 
train crew. Further advantages, at least on tracks 
■where the traffic is heavy, result from the reduction of 
the number of separate trains in operation. 

The two locomotives of the type shown have re- 
cently been built by the Pittsburg Locomotive and Car 
Works for the Union Railroad Company, Pittsburg. 
They are at work on a short stretch of line between 
Munhall and North Bessemer, Pa., which forms part 
of the Carnegie system and connects the Duquesne 
Furnaces, Homestead Steel Works and the Edgar 
Thomson Steel Works. Four miles of the line are 
built on a grade of 70 feet to the mile and another 
stretch of the road (about 2,000 feet) is built on the un- 
usually heavy grade of 2 7 per cent. 

We are informed by Mr. D. A. Wightman, the gene- 
ral manager of the Pittsburg Locomotive and Car 
Works, to whom we are indebted for the photographs 
from which our engravings were prepared, that, owing 
to the great amount of wet weather since these loco- 
motives went into service, the company have beenun- 
able to secure any reliable data of their performance in 
actual service on the various grades of the road. 

The estimated tractive force, however, is 53,280 
pounds and the estimated hauling capacity on a practi- 
cally level track is about 6,650 tons. Now, just what 
these figures mean can perhaps be best understood by 
expressing them in other terms. The accompanying 
sketch, which is, of course, purely imaginary, shows 
what an engine with a drawbar pull of 26i£ tons could 
accomplish in the way of lifting dead weight. The lo- 
comotive slung in 
chains represents 
a passenger en- 
gine of the aver- 
age size used in 
this country thir- 
ty to forty years 
ago. If a cable 
were passed from 
the slings over a 
pulley and carried 
to the drawhead 
of the tender of 
one of these Pitts- 
b u r g consolida- 
tions, she would 
be able to raise 
the smaller loco- 
motive by direct 
pull without the 
use of any kind of 
purchase. 

The hauling ca- 
pacity on a level 
of 6,650 tons rep 
resents a train of 
166 box cars load- 
ed with wheat. 
The total length 
of such a train 
would be 5,700 
feet, or consider- 
ably over a mile, 
and the wheat 
would represent, 
at an average of 
15 bushels to the 
acre, the product 
of 9,000 acres, or 
over 14 square 
miles of and. 
And this enorm- 



which it was taken, namely, to give an impressive idea 
of the great size of the parts of the locomotive. The 
little engine was lifted to its perch by the shop crane. 
It is standing on the cylinder casting, which weighs 8% 
tons, as against a weight of 6}4 tons for the yard engine. 
The other particulars of the yard engine are : Cylin- 
ders, 6 by 10 inches ; gage, 34 inches ; diameter of boil- 
er, 24 inches ; driving wheels, 26 % inches ; tractive 
force, 1,883 pounds. 

It will thus be seen that the cylinders of the big 
engine, which are 23 inches in diameter, are only 1 inch 
less than the diameter of the yard engine boiler. 

The cylinders of the consolidation are of the half- 
saddle type, made heavy, and have great depth longi- 
tudinally. A steel plate 1% inches thick, and of the 



guide for the bol- 
ster pin of the 
truck. The above 
method of reliev- 
ing cylinders of 
longitudinal 
stress was intro- 
duced by the 
Pittsburg Loco- 
motive Works 
nearly two years 
ago and has prov- 
ed in practical use 
on a large number 
of locomotives to 




Name of builder 

Weight on drivers, pounds 

Weight, total 

Heating surface, firebox 

Heating surface, tubes 

Heating surface, total 

Grate area 

Drivers, diameter 

Cylinders, diameter 

Cylinders, stroke 

Working steam pressure, pounds per square inch. 

Boiler, outside diameter barrel 

Firebox, length 

Tubes, number 

Tubes, outside diameter. 



Decapod Tank 

Locomotive, 

St. Clair 

Tunnel. 



Baldwin. 

180,000 

180,000 

1930 sq. ft. 

2,318 8 sq. ft. 



3,411-8 sq.ft. 

38-6 sq. ft. 

50 in. 

22 in. 

28 in. 

160 

74 in. 

11 ft A in. 

281 



Decapod, 
Erie. 



Baldwin. 

178,000 

195,000 

234-3 sq. ft. 

2,2088 sq. ft. 



2,443-1 sq. ft. 

89-5 sq. ft. 

50 in. 

16 and 27 in. 

28 in. 

180 

76 in. 

10 ft. ll^in. 

354 

2 in. 



Twelve-wheel 

Locomotive 

Northern 

Pacific. 



Pennsylvania, 

Class H— 5, 

Consolidation. 



Schenectady. 
150,000 
186.000 
206-5 sq. ft. 
2.721-6 sq. ft. 
Water tubes, 

15 3 

2.943-4 sq ft. 

35-0 eq. ft. 

55 in. 

23 and 34 in. 

30 in. 

200 

72 in. 

10 ft f, in. 

333 



Penn. Railroad. 

177,000 

198,000 

197 sq. ft. 

2,720 sq. ft. 



2,917 sq. ft. 



56 in. 
23-5 in. 

28 in. 
185 



369 
2 in. 



Twelve-wheel 

Locomotive, 

Great Northern. 



Brooks. 

172,000 

212,150 

235 sq. ft. 

3,045 sq. ft 



3.280 sq. ft. 

34 sq. ft. 

55 in. 

21 in. 

34 in. 

210 

78 in. 

10 ft. 4 in. 

376 

2>4in. 



Pittsburg 
Consolidation. 



Pittsburg. 

208,000 

230,000 

205-5 sq. ft. 

3,116-5 sq. ft 



3,322 sq. ft. 

33-5 sq. ft. 

54 in. 

23 in. 

32 in. 

200 
80 in. 
10 ft. 

355 
2Min. 




BOILER FOR 115-TON PITTSBURG CONSOLIDATION LOCOMOTIVE. 

Largest diameter of barrel, 83H inches. Thickness of barrel plates, % inch. Length of fire box, 10 feet; front depth. 76% inches. 



be of great value 
in reducing the 
breakage of sad- 
dle castings. The 
frames are 1% 
inches wide. They 
were cut from 
rolled steel slabs 
made by the Car- 
negie Steel Com- 
pany and weigh 
8% tons per pair, 
finished. 

In the accompa- 
nying table we 
give a comparison 
of some of the 
most notable ol 
the recent bi<r 
freight loeonio 
tives, from which 
it will beseen tliiir 
the latest is con- 
siderably the larg- 
est of the big fel- 
lows. They are 
arranged in the 
order of their con- 
struction. 

The tender is of 
the standard type 
and weighs, load- 
ed, 52 tons, so that 
the weight of the 
engine and tender 
in working order 
is 167 tons. The 
total length over 
all of engine and 
tender is 63 feet 
Z% inches. The 
center of the boil- 
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er is 9 feet 3% inches above the rails, the top of 
the boiler is 13 feet and the smokestack 15% feet 
above the rails. The driving axle journals are 9 by 12 
inches, and the main crank-pin is 7 by 7 inches. The 
steam ports are 1% inch wide by 20 inches long, while 
the exhaust ports are 3!^ inches by 20 inches. The ten- 
der has a capacity of 5,000 gallons of water and 10 tons 
of coal. 

» h i « 

A NEW COVERING FOB BOILERS AND PIPES. 
Where pipes are used for the conduction of steam 
heat, water, or heated air, considerable loss results 




of the furnace heaters in the cellars of dwellings, etc. 
These pipes frequently lose in transmission more than 
half of heat generated in the furnace. This lost heat, 
when the pipes are covered by air-cell covering, would 
to a large extent be saved. The amount of fuel required 
would thus be reduced, and increased delivery of heat 
through registers would be attained. 

A special form of this covering is also made for 
ammonia and brine pipes used in the manufacture of 
artificial ice and in the refrigeration of cold storage 
buildings. When applied to these pipes, the covering 
effectually prevents the formation of frost on the out- 
side, thus increasing the efficiency. The covering may 
be employed in preventing cold water pipes from freez- 
ing and " sweating." 



w* 



GAST'S ASBESTOS AIR-CELL COVERING. 

from the radiation of the heat. This causes not only 
decreased efficiency of service, but increases the cost 
of the fuel. 

To overcome and prevent this loss of heat, and there- 
by reduce the amount of fuel required, a covering 
known as "Gast's" Air-Ceil Covering, manufactured by 
the New York Fireproof Covering Company, No. 23 
Dey Street, New York, has been devised. 

This covering, as is shown in Fig. 1, combines in its 
construction the well-known non conducting qualities 
of the "air-cell" structure and the fireproof charac- 
teristics of asbestos. The covering is composed of 
divided air-cells, each independent of the other, pro- 
duced by arranging in alternate layers sheets of plain 
and corrugated asbestos paper, wound into cylinders of 
proper interior diameter to fit all standard sizes of 
pipes. These cylinders are split longitudinally, so that 
they can be readily slipped on the pipes. They are 
provided with an exterior 
canvas covering and with 
metal fastening bands. 

The covering is neat, 
light, and easily applied, 
as well as non-conducting ; 
it is fireproof (a feature 
that should receive con- 
sideration), will not harbor 
vermin, and will not decay 
or deteriorate with age. 
The covering is strongly 
and compactly made, and, 
owing to its peculiar con- 
struction, will not crack or 
powder from vibration of 
the pipes or hard usage. 
It may be removed and re- 
applied an indefinite num- 
ber of times without loss 
or deterioration. 

As indicated in Fig. 2, 
the covering is also made 
in blocks, slabs, and other 
special forms suitable for 
the non-conducting jack- 
ets for boilers, steam- 
drums, smoke-flues, breech 
ings, hot air ducts, etc., 
and when so used is supe- 
rior to ordinary cement, 
not only as a non-conduct- 
or, but as a preventive of 
rust. 

The covering, on account 
of its fireproof and non- 
conducting qualities, is 
particularly serviceable for 
incasing the hot air pipes 



A New Hungarian Patent Publication. 

As the Hungarian Patent Office does not publish 
any official gazette containing a record of the patents 
issued in that country, a journal has recently been 
established with a view to supplying this want. This 
journal is printed in four languages — Hungarian, Ger- 
man, French, and English. Some of the English de- 
scriptions are unique. We give below a specimen of 
the translations : 

PROCEEDING AT THE PRODUCTION OF STOCKINGS OF 
THE LIGHT WITHOUT FLAME OF SPONTANEOUS 
IGNITION. 

Claim. 
Proceeding at the production of stockings of the light 
without flame of spontaneous ignition without use 
of heaters or putting-in of lighters, characterized 
by a stocking of light without flame of a prove- 
nience whatever prepared in such a manner after 
it's treatement in an alcalic bath by impregnation 
of one portion of it's surface by platina — or iridium 
— salts, that these salts form ethiops of platina or 
iridium or the oxydes of incandescence — oxyde of 
thorium or cerium, etc. — causing the ignition of 
the stocking at the contact with the mixture of 
gas and air. 



THE NATIONAL ACETYLENE GAS GENERATOR. 

Not many years ago acetylene gas was merely a pro- 
duct of the chemical laboratory. Although the great 
light-value of acetylene was well known, the great cost 
of the gas prohibited its general introduction as an 
illuminant. Acetylene may now be said to have 
emerged from the experimental stage and entered into 
competition with other illuminants. Three years ago 
but little was known of automatic acetylene gas gene- 
rators ; now many manufacturers are actively engaged 
in selling their apparatus and perfecting the forms 
they have already devised. Among the manufacturers 
who early entered into the making of acetylene gas gene- 
rators may be mentioned the National Acetylene Gas 
Company, of Cleveland, Ohio. The apparatus made by 
the company is distinguished by its automatic action, 
by the means provided whereby the gas may be readily 
controlled, and by the simplicity of construction and 
of operation. 

The National acetylene generator, as shown in our 
cut and diagrams, embodies essentially a watersupply, 
Q ; a generator containing a carbid receptacle, A; and 
a gasometer or gasholder, 6f. The gas 
generated in the chamber, A, is con- 
ducted downwardly by means of a 
pipe, and, passing through the triple 
valve, E, controlled by the handle, Y, 
is discharged into the gasholder, G. 
Water is supplied from the tank, Q, to 
the carbid receptacle, A, by means of 
a pipe controlled by the valve, R, ope- 
rated by the lever, #, through the 
medium of the rod, T, attached to the 
gasholder, O. In its course from the 




tank, Q, the water enters a tipping bucket, U, is dis- 
charged into the chamber, V, and, after having been 
conducted to the receptacle, A, is sprayed over the 
calcium carbid. The gas generated by the action of 
the water on the carbid, after filling the gasholder, is 
distributed by means of the pipe, I. As the pressure 
of the gas increases, the gasometer rises, and having 
reached a predetermined height, causes the rod, T. 
automatically to close the valve. R, in order to shut 
off the water from the carbid. When the gasometer 
descends, the valve is reopened and gas is again gene- 
rated. Should the pressure become abnormally exces- 
sive, the surplus gas is discharged to the open air 
through the vent pipe, J. 

■ i h i m 

A SAFETY-ATTACHMENT FOR SCAFFOLDS. 

Swinging scaffolds which are used in painting the outer 
faces of buildings are generally suspended from ropes 
passing through blocks. The ropes may break or 
become detached, and thus cause the scaffold to fall. 
To prevent such accidents, the safety attachment 
shown in the annexed illustration has been devised. 

To some portion of the building above the highest 
point reached by the scaffold a device is secured to 
which a rope is attached. This device consists of a turn- 
buckle provided with rods extending far enough from 
each side to engage the inner faces of a window open- 
ing. A rope is secured to the turnbuckle by means of 
a hook, and is carried down around the scaffold and 
extended up beyond the other side, thus forming a loop 
in which the scaffold is inclosed. After having been 
passed around the scaffold, the rope is secured to a 
second turnbuckle by means of a hook adapted to 
slide on the rope and temporarily secured at any 
point by tying a knot in the rope. The second or 
lower turnbuckle can be moved up or down on the 




THE NATIONAL ACETYLENE GAS GENERATOR. 



CODY'S SAFETY-ATTACHMENT FOR SCAFFOLDS. 

wall of the building, and is always held a short dis- 
tance above the scaffold. 

The first or upper turnbuckle is firmly secured to 
the upper part of the building and is left thereuntil 
the work isoompleted. That portion of the rope whicli 
is secured to the upper turnbuckle is passed behind the 
lower turnbuckle, and thus serves to hold the scaffol I 
against the building. The lower portion of the ropo 
should be of such length as to reach the ground. 

The safety rope encircles the scaffold with a slight 
slack, so that it may receive the weight of the scaffold, 
should the suspending ropes part or become detached 
from their support. 

The attachment is the invention of Martin Cody, 
106 East 109th Street, New York city. 

♦■»•«■ 

At the Colonial and Indian Exhibition, a few years 
ago, specimens of a whitish resin, bearing some resem- 
blance to Manila elemi in appearance, were shown 

from the West Indies, and 
labeled " Goinmier or In- 
cense." These products 
are now referred to several 
trees of the natural order 
Burseracese. The Gommier 
or mountain Gommier, or 
Gommier rouge of Domini- 
ca and the Gommier aCa- 
nots of St. Lucia, appear to 
be Dacryodes hexandra, 
Griseb. Another species 
yielding a similar resin is 
Bursera gumniifera, the 
birch tree of Jamacia, the 
Gommier of the Wind- 
ward and Leeward Is- 
lands, and the turpentine 
tree of St. Vincent. The 
resin of Protium guineense 
affords the Gommier a 
l'encens of St. Lucia, the 
Tacamahaque huilense ini- 
colore, the encens of Ca- 
yenne, and the Tacama- 
hacca of Venezuela. — Kew 
Bulletin. 




SECTION OF GENERATOR AND DETAIL 
THE WATER-SUPPLY. 
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THE EOTARY NEOSTYLE. 

Some months ago we illustrated in these columns the 
Automatic Neostyle, a duplicating machine with which 
anyone could take a large number of copies from an 
original writing, drawing or typewriting by operating a 
lever. The Automatic Neostyle worked on the principle 
of a lever printing press. 

The Neostyle Company, 96 Church Street, New 
York city, however, have now advanced one step 
further, and have recently placed on the market a du- 
plicating apparatus known as the Rotary Neostyle, 
which operates on the principle or a cylinder press, and 
this machine is as far ahead of the old style duplicat- 
ing machines as the latest Hoe cylinder presses are 
ahead of the old foot or lever presses. 

The Rotary. Neostyle is operated either by crank, 
treadle, or electricity. Fig. 1 shows the machine 
operated by crank. The stencil is laid on the outer 
surface of a drum made of perforated steel. The drum 
is rotated by an easy movement of the crank, the mo- 
tion being imparted to the cylinder by means of gear- 
ing. As the cylinder is caused to rotate, an India rub- 
ber roller automatically rises at the proper moment, 
applies the necessary even pressure, forces the paper 
on which it is desired to print against the stencil, ink 
being forced through the stencil by means of a foun- 
tain ink roller on the inside of the cylinder. Op- 
erating the crank, therefore, causes the stencil to 
revolve, the necessary pressure to be 'applied, and 
copy to be automatically discharged. Very rapid 
and perfect work can be accomplished, as the 
operator has nothing to do but operate the crank 
with one hand and feed the machine with the 
other. 

The machine illustrated in Fig. 2 is practically 
the same machine, but, instead of imparting move- 
ment by means of the crank, an electric motor is 
applied. This motor can be connected with any 
ordinary lamp socket, and an idea of the power re- 
quired may be gained when it is stated that an 
ordinary y & horse power fan motor is all that is 
necessary. A rheostat is provided which enables 
the operator to regulate the speed to suit his re- 
quirements, that is to say, a beginner can set the 
rheostat so as to print say 30 copies per minute, 
and, the operator having both hands free, a be- 
ginner can print easily at this speed. The maxi- 
mum speed is about 70 copies per minute, and 
we are informed that in many railroad offices 
the machine is being operated daily at this 
speed. When it is remembered that this means 
a speed at the rate of over 4,000 copies per hour 
and that this speed is only equaled by the 
very expensive newspaper presses, it will be 
seen that, on the question of speed, there is 
very little room for improvement. 

The work produced, whether autographic or 
typewritten, is such a close resemblance to ac- 
tual original work that the Post Office authori- 
ties recently made a ruling that circulars du- 
plicated by this process must pay letter post- 
age rates, as they were indistinguishable from 
personal communications. The Neostyle Com- 
pany have just succeeded in getting a modifi- 
cation of this ruling ; so that all such work 
will go at third class rates, provided they be 
handed in at the post office windows in lots 
of 20 copies, and further giving the right of 
the sender to fill in the name and address and 
sign his name. 

The Neostyle Company also furnish a pa- 
tented envelope which, while apparently sealed, 
is in reality open, and this envelope has been 
accepted by the Post Office Department for 
mailing third class matter such as Neostyle circu 
lars. 



Malaria Suppressed by tlie Use of I, line. 

The following interesting letter from the pen of Mr. 
Minor C. Smith, of Norristown, Pa., was recently re- 
ceived, with the request that we should pass an opinion 
upon the theory advanced therein. The letter is as 
follows : 

There can be no reasonable doubt that scores and 
hundreds of our younger men, especially those com- 
manding large amounts of money, will in the near 
future turn their steps toward Cuba. 

The fertile lands, bringing forth rich and valuable 
products, one crop following another in rapid succes- 
sion, a soil 12 to 15 feet in depth, and rich to the core 
and through its entire depth, where it seems quite pos- 
sible to grow about everything producible in a hot 
climate, needing nothing save the brain and brawn of 
American manhood to sow and reap. Then, too, the 
extensive forests, yet untouched, abounding in the 
richest and most choice woods, such as red cedars, ma- 
hogany, rosewood, ceiba, and ebony, wili also be a 
great incentive to draw enterprising men toward Cuba. 
There we have also mines of untold richness abound- 
ing in various minerals, always a source of wealth when 
properly worked. 

The above synopsis gives but a passing glance at 
Cuba's real wealth, but enough is definitely known to 



make that land ajveritable Mecca for our people later 
on. There is, strictly speaking, but one serious draw- 
back touching our colonization of these lands, and that 
is the exceedingly dangerous climate for others than 
immunes. As these are found only in our Southland, it 
practically blocks Northern and Western enterprise, 
and to seek for the possible solution of making Cuba 
a healthful, charming country for all classes of Ameri- 
cans will be indeed a delightful task. I say delightful, 
because I believe it can be done, and will be. 

The writer was born and spent many years in the 
southwestern part of the Delaware and Maryland pen- 
insula. Thirty-five years ago chills and fever, and the 
various forms of malarial infections, were as common 
in that otherwise delightful climate as "coffee for 
breakfast." The medical fraternity poured quinine 
and other febrifuges down the throats of their unfor- 
tunate patients by the boxful ; but the infection raged 
the more. Finally, a gentleman came into the com- 
munity and purchased a farm that the neighbors said 
was too poor to grow sandsnipes. Now, this man did 
not come to rid the community of chills and fever, 
but he invested his money, hoping to make a farm 
that would be the pride of the community and make 
eventually a good return for his original investment. 

On one portion of this farm was a meadow land, filled 




Fig. 1.— THE ROTARY NEOSTYLE. 




Fig. 2.— ELECTRICALLY DRIVEN NEOSTYLE. 

with black snakes, mud turtles, bull frogs, and the 
other fellows who keepcompany with the above named 
crowd, and the mornings and evenings of each day saw 
rise above the meadow land a veritable cloud of miasma. 
No more unhealthy spot could be found for miles, and 
the farmer soon fell sick with fever, to keep company 
with the neighbors round about. 

The important part of this communication begins 
just here. The farmer, without thought of breaking 
up the fevers or driving away forever the deadly mias- 
mas that floated about that big meadow, began to 
haul quicklime by the carload, and in the early fall 
that meadow looked like a snow field in January. This 
done, tiie lime was applied to the entire farm, whereon 
fall grains were to be sown. Now, with the biggest 
subsoil plow ever seen in the community the progres- 
sive farmer turned under the sod to the depth of about 
two feet or more, and thus it lay for months. 

The early spring of the next year saw a splendid new 
crop of timothy growing on this pest spot, and from 
that time on these lands, meadows and highlands, re- 
ceived their annual coating of lime and plaster ; and in 
ten years, yes in five years, that was the finest farm in 
the whole section, and no chills or fever any more. In 
ten years the entire community was free from thisawful 
pest through the widespread use of lime and plaster, 
and only a few days ago I heard from one of the lead- 
ing citizens of the section referred to, and he was com- 
menting on this very subject. 



Now, Mr. Editor, if any of your readers know any- 
thing as to the value of calcareous land dressing along 
the lines referred to, let's hear from them. As to whe- 
ther Cuba can be redeemed by such methods, aided, of 
course, by systematic drainage and more rigid sanitary 
rules, is indeed a very important question. One thing 
is very sure. It would cost this government but a 
trifle to make some experiments, and thus learn once 
for all whether such methods mean much or little or 
mean nothing at all. A few ship loads of lime and 
plaster generously spread on a reasonable portion of 
the island with proper drainage added would not be 
an expensive experiment and might suffice to solve the 
important problem. Very truly. 

Minor C. Smith. 
We submitted the question put forward by Mr. 
Smith to the Department of Agriculture, and we re- 
ceived in reply the following letter : 
To the Editor of the Scientific American : 

Dear Sir : I have your request of October 29, to 
express my opinion on the correctness of a statement 
in a newspaper article, that the application of lime to 
a region which was infected with malaria purified it 
completely, and to state whether I think that the lib- 
eral use of lime in infected parts of Cuba would have 
the same effect upon the malarial germs in that locality. 
In the first place, permit me to say that the evi- 
dence of an observer in a matter of this kind is 
very apt to be unreliable. People who observe 
phenomena of any kind, without a scientific study, 
are apt to jump at conclusions and to assume as 
the efficient cause in particular affairs the first 
cause which may be evident. 

In regard to the action of lime upon malaria, 
I do not know that any definite information can 
be given. In general, however, it may be said 
that this much is known. Lime promotes vigor- 
ously the decay of organic matter, chiefly by 
furnishing a neutral or alkaline environment in 
which the nitrifying germs which are most active 
in the destruction of organic matter exercise 
their most important functions. The nitrifying 
germs are, in many respects, the most vigorous of 
all which are active in the decay of organic mate- 
rials. If malaria be a germ which exhibits its 
highest vitality in an environment of organic 
matter and a genial warmth, it is evident that 
its vitality may be greatly diminished or entire- 
ly destroyed by the action of lime in promoting 
the growth of the nitrifying organisms. These 
organisms destroy organic matter very rapidly, 
and thus the source of nourishment of the 
malarial germs might be entirely cut off. 

Last summer, near Berlin, I visited an estab- 
lishment for purifying water, in which the 
nitrifying germs alone were employed as a 
purifying material. Sewage water from the 
city of Berlin, subjected to the action of these 
nitrifying organisms, was changed in two 
hours time to a clear, limpid water without 
any odor or apparent taint of organic matter, 
and in which there was not enough organic 
material for pathogenic germs to flourish with 
vigor. The nitrifying organisms in their vital 
functions not only destroy ordinary organic 
matter, but may even attack other organisms 
and destroy their vitality. 

I think, therefore, that the liberal applica- 
tion of lime to all centers of infection would 
prove of immense benefit by promoting the 
vigorous development of nitrifying organisms, 
thus securing a rapid destruction of organic 
matter and the conversion of the nitrogenous 
part thereof into nitric acid or nitrates. Thus, 
indirectly lime might prove very valuable in disin- 
fecting and destroying the germs of malaria in general 
and yellow fever in particular. I can express no 
opinion in regard to the amount of lime which would 
be required to disinfect the island of Cuba, but it prob- 
ably would be so enormous that the application of it 
would have to be confined to localities where the great- 
est infection existed. I am, respectfully, 

H. W. Wiley, 
Chief of Chemical Division. 



It appears from The Engineering News that stones 
or pebbles, when in close proximity to metal pipes 
which have been subjected to electrolytic action, 
are electro-plated with the metal of the pipe, whether 
lead or iron. The following are some interesting re- 
marks, on the subject, taken from a report of Mr. E. 
E. Brownell, of Dayton, O. He states that wherever 
any electrolytic action has attacked the cast-iron 
mains, there remains upon or adjacent to the mains a 
black substance that is due to the nascent oxygen 
being liberated from the decomposed water oxidizing 
the iron in the pipes, and this iron is then carried or 
held in solution by a solvent which is formed by the 
reaction of a current of electricity upon the constitu- 
ents of the soil ; from this solvent, the iron, lead, or 
whatever metal it has attacked, is taken or given up, 
to be deposited or electro-plated upon the soil and 
stones to the' distance of several inches. 
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A Mechanical Imitation of the Human Voice. 

To the Editor of the Scientific American : 

Prof. Tyndall, in his work on "Sound," describes va- 
rious methods of imitating the human voice by me- 
chanical devices. The most successful seemed to be to 
stretch a piece of sheet rubber, in which was small slit, 
over the end of a glass tube, and to blow in the other 
end. I have found that this experiment may be suc- 
cessfully performed by stretching the rubber over the 
open top of a receiver from which the air is being ex- 
hausted by a Bunsen Sprengel pump. As the rubber 
is stretched and the edges of the slit approach and re- 
cede from each other, a decided change in pitch is 
noted, while the continuous action of the pump per- 
mits the experiment to be carried on indefinitely, and 
adapts it to class room demonstrations. 

James S. Stevens, Prof, of Physics. 
The University of Maine, Orono, Me. 



Phosphorescence Caused by Decay. 

To the Editor of the Scientific American: 

Kindly explain me the following : One night, about 
10 o'clock, having occasion to look in the pantry, I saw 
what afterward proved to be a common piece of pork 
steak emitting a phosphorescent gleam, not unlike 
that produced by the striking of matches upon a damp 
surface. Hardly crediting my eyes, I struck a match 
(at the light of which the gleam disappeared, of course), 
examined the meat, and found it had the slightest odor 
of putrefaction, but not enough to make it uneatable, 
1 thought. 

Blowing the match out, I again examined it in the 
dark, and found that the gleam did not appear on the 
bony surface of the meat. It is needless to add that I 
did not eat it. H. P. P. 

[This is not an uncommon phenomenon. At certain 
stages of decay, both animal and vegetable substances 
are phosphorescent. The writer remembers, many 
years ago, seeing a log on a distant hillside which 
shone at night for an entire winter. It is very often 
seen in meat as in the case cited above. It is not well 
to eat food which has reached this stage of decay. 

The cause of the phosphorescence is not fully un- 
derstood. It is probably due to the chemical changes 
concerned in putrefaction. — Eds.] 

♦ • » • ♦ 

Air Expansion Caused by Lightning. 
To the Editor of the Scientific American : 

During a severe thunderstorm, the lightning struck 
a barn not far from the house where I stopped, without 
setting it on fire. I ran to the barn, which was filled 
with smoke smelling much like sulphur. Two horses 
standing in the barn were completely deafened (pro- 
bably by the report), but since have recovered their 
hearing. 

In the loft huge slivers were torn from the posts on 
all four sides, and from the rafters also, in places, where 
it had apparently made its way downstairs and to the 
ground. One side of the barn was warped outwardly ; 
a window in that side was demolished, but no glass 
could be found inside, all seeming to have been blown 
out. It looked as though an explosion had occurred 
inside of the barn, the outside damage being small. 
Only a few clapboards and shingles were knocked off. 

On examining what I had before considered to be 
lightning conductors, I was surprised to find them mere 
dummies, having no electrical connection with the 
ground. There were two rods, one on each end of the 
barn, extending about four feet into the air, each up- 
held by four legs screwed into the shingles of the roof. 

On reading up the subject of lightning rods, I find 
their object is to carry off to the ground the surplus 
electricity in the air, thereby preventing a discharge 
taking place in that vicinity, which gave nie the idea 
that perhaps the mock lightning rods had conducted 
the electricity to their extreme limit, viz., the points of 
the screws passing through the shingles, thereby hea- 
vily charging the loft and causing a discharge to take 
place therein. 

Please inform me whether my theory is at all pro- 
bable. H. D. 

[The lightning rods were surely in this case worse 
than none at all, and doubtless served as a path tor 
1 he discnai-gt; into the building. When the electric 
discliaige passed into the barn, it so neated and ex- 
panded the an as to blow the windows oat and bulge 
the side walls. The lightning did not do this directly. 

A lightning rod has two objects : one, to discharge 
electricity up from the earth into the air as the cloud 
approaches and so prevent the stroke, if possible ; the 
other to serve as a path of discharge to the earth from 
the cloud. For both purposes the rod must extend 
down into the earth and into wet earth. — Ed. I 



Only seventy years have elapsed since the first rail 
way in the world was finished. During that compara 
tively brief period 400.000 miles have been constructed, 
the British empire accounting for about a sixth. 



Science Notes. 

Our esteemed English contemporary Natural Sci- 
ence will cease publication at the close of the present 
year. All who are fond of natural history will be sorry 
to learn this interesting scientific journal cannot be 
maintained. The cessation of the present journal 
could be prevented if some one with sufficient time and 
means would come forward and assume the responsi- 
bilities of the present editor, who announces all the 
stock, appurtenances, and goodwill will be handed 
over to any scientific man who is prepared to take the 
responsibility and continue the journal. 

Corundum is composed of the oxide of aluminum 
(AI2O3), but traces of the oxides of other metals are'gen- 
erally present as coloring materials. As in the cases of 
other minerals of non-metallic luster, the color of co- 
rundum varies considerably. Sometimes the mineral 
is colorless or white, and at other times it is found 
possessing a blue, pink, red, brown, gray, or other 
color. The relative weight of corundum compared 
with equal volumes of many other minerals is high. 
It has a specific, gravity of about 4. while feldspar has 
a specific gravity of from 24 to 27 and quartz of 25 
to 2-8. 

Particulars concerning the expedition which will 
leave England in the course of the next few days for 
tiie purpose of visiting the almost unexplored island 
of Sokotra, situated about 150 miles east-northeast of 
Cape Guardafui. were given recently in The London 
Times. The party will consist of Mr. W. R. Ogilvie 
Grant, of the department of zoology in the British 
Museum ; Dr. H. O. Forbes, the director of the Liver- 
pool Museums ; and Mr. Cutmore, taxidermist attached 
to the latter institution. The Royal Society, the 
Royal Geographical Society, and the British Associa- 
tion have provided part of the funds for the under- 
taking. The expedition will sail for Aden, proceeding 
thence to Sokotra by the Indian Marine guardship 
" Elphinstone," which, in compliance with a request 
made by the authorities of the British Museum, has 
been kindly placed at the disposal of Mr. Grant and 
Dr. Forbes for the purpose of conveying them to the 
island and back to Aden on the termination of their 
stay. The main object of the expedition is to investi- 
gate thoroughly the fauna of the place and make large 
and complete collections in every branch of zoology. 

The New York Board of Health has approved of the 
recommendations suggested by Dr. Biggs, the bacterio- 
logist to the board, that it should make to the Board 
of Education. Among these are the following : 1. 
The use of slates, slate pencils, and sponges shall be 
discontinued in all the public schools. 2. According 
to requirement, pupils shall be supplied with pencils 
and penholders, each pupil to retain those received 
in a box provided for the purpose, such box to be 
marked with the pupil's name. Pencils and penhold- 
ers shall not be transferred from one pupil to another 
without suitable disinfection. 3. All school property 
left in the school building by a child suffering from 
any contagious disease, and all such property found 
in a room occupied by a family in which a case of in- 
fectious disease has occurred, shall be taken by the 
Health Department for disinfection or destruction. 4. 
Books which are taken home by pupils shall be cov- 
ered regularly each month with brown manila paper. 
These regulations would appear to be somewhat 
stringent in character, but there is no doubt that scope 
exists for more precautions than are at present taken 
in our board schools. Notification has done much to 
minimize the spread of infectious disease, but it is at- 
tention to details such as the foregoing that will even- 
tually stamp it out.— The Sanitarian. 

Recently there was a "private view" at the Botan- 
ical Garden, Edgbaston, of the installation of acety- 
lene gas, which had been introduced into the houses 
for the purposes of a garden party given to the United 
Kingdom Band of Hope Conference, and also for the 
garden party given by the Health Committee to the 
Sanitary Congress. There was a large attendance 
ot members of the Botanical and Horticultural 
Society and others, and the various demonstrations 
and explanations which were given were listened to 
with much interest. In the course of the evening the 
honorable secretary of the gardens, Prof. Hillhouse, 
took the opportunity of saying that in the interests of 
the society he had studied the light from two points of 
view — injury to plants from evolved gases and rela- 
tions with color. He had gone through the houses 
with tiie utmost care, and had faded to see the small- 
est sign of any of those injurious effects which the 
combustion oi coal-gas had upon piants, and in this 
conclusion the veteran curator of the gardens, Mr. 
Latham, entirely agreed. The second point for inquiry 
received an equally satisfactory answer. The most 
critical colors, so tar as artificial illuminants were con- 
cerned, came out of the ordeal with success. The mixed 
shades of mauve and magenta, such as those of the 
bougainvillea, were, at least, as perfectly displayed as 
with the arc. light, while the various shades of yellow, 
from pale to deepest chrome, which were possessed by- 
such a flower as the allamanda, could hardly be more 
distinguishable iu ordinary sunlight. 



miscellaneous Notes and Receipts. 

Removing Mineral Oil or Wax Spots. — For removing 
these spots, which are very hard to eradicate, espe- 
cially when they have penetrated deeply into the fiber, 
owing to ironing of the said bodies, aniline is recom- 
mended. This remedy is used in the following mix- 
ture : Aniline, 1 part; soap, 1 part; water, 19 parts. — Der 
Seifen Fabrikant. 

New Embalming Process. — An essential advantage of 
this new embalming method lies in the use of non- 
poisonous substances. Moran, in Paris, employs a mix- 
ture of 40 grammes of saltpeter, 40 grammes of potas- 
sium carbonate, and 1 liter of glycerine, which he injects 
into the aorta in such a quantity that a slight swelling 
becomes perceptible on the surface of the body. The 
corpse of a child preserved in this manner is said to 
have remained perfectly intact after having been kept 
for two years. — Neueste Erfindungen und Erfahrun- 
gen. 

Copper Resinate. — This is produced as follows, ac- 
cording to the Farben Zeitung : Dissolve 855 kilo- 
grammes of ammonia soda (18 per cent) in 90 liters of 
water, and heat the whole to a boil. Now throw in 
gradually and in small quantities 45 kilogrammes of 
good resin, stir diligently, and allow to boil until the 
resin has completely dissolved and has transformed 
into resin soap Next dissolve 23 '4 kilogrammes of cop- 
per sulphate (blue vitriol) in 18 liters of boiling water, 
and pour the resin soap into it. The cupric resinate 
now separates as a thick mass, which floats on the 
liquid. Gather, press out in a cloth, and dry, where- 
upon the resinate will be ready for use. 

Fast Printer's Ink. — For the production of printing 
ink fast to washing, take 5 parts of acetic acid 
and dissolve therein 1 part of lunar caustic. Stand 
away this solution for one day, and add 20 parts of co- 
pal varnish, to which a little lampblack is added. Since 
the brown shade of the lunar caustic coloring predom- 
inates after repeated washings, especially if the wash 
is exposed to the sun, it is advisable to give the print 
a greenish appearance by moistening it lightly with a 
few drops of water in which a little potassium iodide 
has been dissolved. This ink should be used as fresh 
as possible, and the lunar caustic dissolved in acetic 
acid and the copal varnish solution should, therefore, 
each be kept in a closed flask, from which the quantity 
necessary for the print is taken each time in the said 
proportion. — Papier Zeitung. 

Japanese Alloys. — In Japan some specialties in me- 
tallic alloys are in use, on whose composition the fol- 
lowing details are at hand : Shadke consists of copper 
with 1 to 10 per cent of gold. Articles made from this 
alloy are laid in a pickle of blue vitriol, alum, and 
verdigris, until they acquire a bluish-black color. Gui- 
shi-bu-ichi is an alloy of copper containing 30to 50 per 
cent of silver. It possesses a peculiar gray shade. Mo- 
kume consists of several compositions. Thus, about 
thirty gold foils (genuine) are welded together with 
shadke, copper, silver, and gui-shi bu-ichi, and pierced. 
The pierced holes are, after firm hammering together 
of the plates, filled up with the above named pickle. 
The finest Japanese brass consists of 10 parts copper 
and 8 parts zinc, and is called "siachu." The bell- 
metal, "karakane," is composed of copper, 10 parts; 
tin, 10 parts; iron, 05 part; and zinc, 1 '5 parts. The 
copper is first fused, then the remaining metals are 
added in rotation.— Journal der Goldschmiedekunst. 

Diathermanity of Various Insulating Materials. — An 
interesting comparison of the insulating action of vari- 
ous materials has been instituted by Prof. Carpenter, 
says the Schweizerische Bau Zeitung. If the loss of 
heat of a non-inclosed pipe is taken at 1, the following 
rotation of figures is obtained for the effect of the in- 
sulating agents : Pale gray lead paint coat, 1'267; as- 
phalt coat, i'135; two layers of asbestos paper, 0777; 
one layer of asbestos board, 0594; four layers of asbes- 
tos board, 0'503; a wooden pipe, 0'320; magnesia, ap- 
plied as paste, 0'224; slag wool, felty, 0'209; asbestos, 
mixed with felt, 0208; slag wool, fibrous, 203; asbes- 
tos with sponge, - 180; two layers of asbestos paper, 
2 - 5 millimeters felt, 0170. Consequently, the escape of 
heat seems to be increased by lead paints and asphalt 
paint. Remarkable is the slight increase in the iin- 
perviousness in using four layers of asbestos board, as 
compared with the results obtained by the use of only 
one layer. 



An improved form of hydrometer, by means of which 
the effect of capillarity is eliminated, is proposed by the 
Rev. H. O'Toole, of Blackrock College, writing in The 
Scientific Proceedings of the Royal Dublin Society. 
It is similar in principle to Nicholson's hydrometer, 
but, instead of one bulb, it has two connected by a 
narrow stem of the same material and sectional area 
as that which supports the weight. It is first loaded 
till the lower bulb is immersed and then loaded till 
both bulbs are immersed. The additional weights put 
in at the second observation represent exactly the 
weight of a quantity of liquid equal in volume to the 
upper bulb between the two points of immersion. 
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Normal Displacement, 13,500 tons. Speed, 18 knots. 



UNITED STATES FIRST-CLASS BATTLESHIP "MAINE." 
Bunker Capacity, close stowage 3.000 tons. Armor (Krupp steel): Belt, 12 inches amidships to 4 inche6 at stern; barbettes, 14 inches; central battery and casemates. 514 inches. Armament, fonr 18-inch gnns (new pattern of high velocity), sixteen 
6-luch rapid-fire, twenty 6-poundera, f our 3-pounders, two smaller guns. Torpedo Tubes, two of submerged type. Complement, 600. Authorized 1898. 
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THE FIRST-CLASS BATTLESHIP "MAINE." 

On the accompanying page we i res nt our readers 
with the first accurate engraving that has yet been 
made of the new battleship " Maine." The illustrations 
of this ship that have already appeared in several illus- 
trated journals are based upon the original designs for 
an eigbteen-knot vessel of inferior armament. The ac- 
companying engraving is made from the latest amended 
designs, and includes the two additional 6-inch rapid- 
firers in the main deck battery, the substitution of two 
boat cranes for four, and other changes of a minor 
character. 

In the three battleships of this type, the "Maine," 
"Ohio," and "Missouri," we shall have fighting ships 
at once the equals of anything abroad and reflecting 
credit upon our naval advancement. To the persistent 
stand of Engineer in-Chief Melville on the vital ques- 
tion of speed is the betterment of these ships over their 
predecessors, the " Illinois " and type, in the main due, 
and the increase of armament followed as a natural 
consequence upon the expansion of the original dis- 
placement of 11.525 tons. 
The principal dimensions and general features are : 

Length ou load water line 388 ft 00 in. 

Beam, extreme 72 " 2-5 " 

Draught, at normal displacement 23 " 6 " 

Displacement, normal 12,500 tons. 

Indicated horse power 16,000 

Speed, maximum 18 knots. 

Coal banker capacity 2,000 tons. 

Complement, officers, seamen, and marines, about 600 

The hulls of the ships are substantially similar to 
the " Illinois " type refined by the added length of 
twenty feet amidships. The inner bottom extends 
fore and aft throughout 
the major length of the 
vessels and reaches from 
the keel up to the lower 
edge of the armor belt, 
four feet below the normal 
load water line of 23 feet 6 
inches. This double bot- 
tom space is divided into 
the usual watertight sub- 
divisions and is under the 
reasonable control of pow- 
erful pumps. The inte- 
rior of the vessels is also 
well cut up by the usual 
watertight subdivisioning, 
which is likewise under 
thorough pumpage and 
drainage control. 

The ships have a free- 
board forward of nineteen 
feet and a freeboard aft of 
eleven. The upper deck 
reaches from the stem aft 
to the after turret, and at 
the bow is flared out to a 
considerable extent. The 
main purpose is to make 
the ships drier in a head 
sea, but incidentally it af- 
fords ampler deck room 
for various purposes and 
more space on the deck 
beneath. 

The details of the armor 
have not yet been finally 

determined, even though it has been decided that the 
armor shall be treated by the Krupp process, but there 
is every reason to believe it will remain practically as 
follows : The side waterline belt will be of armor hav- 
ing a maximum thickness of 12 inches for a depth of 4 
feet, thence tapering to 8 inches at the armor shelf %% 
feet below. This maximum thickness will reach from a 
line nearly abreast the forward end of the after turret 
to a point just abreast the after end of the forward 
turret, and thence will taper to 4 inches at the stem. 
The protective deck will rest flatly on the inner ledge 
of this waterline belt throughout the engine, boiler and 
magazine spaces, and will be 2% inches thick, in two 
courses. Forward and aft of this region it will slope to 
the bow and to the stern. At the sides, aft, the deck 
will be 3 inches thick, amidships 1% inches thick, and 
forward the side slopes will be 2 inches thick, the armor 
of the waterline belt without making a greater thick- 
ness needless. The diagonal athwartship bulkheads at 
the extremities of the thickest part of the side armor 
will be 10 inches thick. The side armor above the 
armor belt and about the amidship battery of 6-inch 
guns will be of 5% inches backed by two courses of 
half-inch hull plating. The casemate armor on the 
upper deck and the protection about the two 6-inch 
guns on the main deck way forward will also be of 5J^- 
inch armor. 

The turrets and barbettes will have a maximum 
thickness of 14 inches. The original design submitted 
contemplated a distribution and thickness of armor 
similar to that on the " Illinois " type, and the present 
reduction is due to the superior defensive qualities of 
the plating treated by the Krupp process. A very con- 
siderable reduction in weight is thus secured, and it is 



not yet certain that more widespread protection will 
not be given to the hull just above the waterline belt. 
A coffer dam about 36 inches wide extends forward 
and aft to the bow and to the stern from the athwart- 
ship armor bulkheads in the space between the protec- 
tive and the berth decks. It will be filled with bri- 
quettes of corn-pith cellulose. On the berth deck there 
will be another coffer dam so filled and of like thick- 
ness. The efficacy of this cellulose belt has already 
been well established in actual conflict. 

The ships will be propelled by two sets of triple ex- 
pansion engines actuating twin screws. These engines 
will be put in separate watertight compartments. 
They will be of the three cylinder, vertical, inverted 
cylinder, direct-acting type, and the cylinders will be 
of 38!^, 59, and 92 inches in diameter, with a common 
stroke of 42 inches. The high pressure cylinders will 
be forward and the low pressure cylinders aft. The 
collective indicated horse power of the propelling, air- 
pump and circulating pump engines will be 16,000 when 
the main engines are making in the neighborhood of 
126 revolutions a minute. 

Steam will be supplied by twenty -four boilers of the 
Niclausse water tube type, constructed for a working 
pressure of 250 pounds to the square inch, reduced to 
200 pounds on the steam pipes at the high pressure 
cylinders. The boilers will be placed in four watertight 
compartments, and there will be four fire rooms, two 
double and two single. The boilers will be arranged 
in groups of eight. There will be three smokestacks, 
the tops of which will be practically 100 feet above the 
grate bars. Blowers will be fitted for forced draught. 

The coal bunker capacity of 2,000 tons promises a 
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TEST OF A BETHLEHEM, KRUPP-PROCESS ABMOB PLATE. 

From photograph of plate after attack by six 8-inch armor-piercing projectiles. Thickness of plate, 6^4 inches. 
Striking velocities, 1,530, 1,623, 1,730, 1,715, 1,828, and 1,821 feet per second. 



very considerable radius of action in conjunction with 
the wholesale use of the more economical water tube 
boiler ; and at a cruising speed of 10 knots the ships 
will have an exceptionally fine reach of action. 

The armament will consist of four 12-inch breech- 
loading rifles, sixteen 6-inch rapid-fire rifles, twenty 6- 
pounder and four 3-pounder guns, and a couple of 
smaller pieces. The 12-inch guns, which will be of 40 
calibers, will be of the new high powered type design- 
ed to use smokeless powder, and with a muzzle velocity 
of 3,000 feet per second, and firing an 850-pound shell, 
it will have the enormous energy of 48,000 foot tons, 
equal to the penetration of 4 feet of solid iron at the 

muzzle. There will be a considerable saving in weight. 
These guns will be mounted in two elliptical, balanced 
barbette turrets, and will have arcs of fire of 280 de- 
grees. The sixteen 6-inch rapid-fire guns will be dis- 
tributed four on the upper deck and twelve on the 
main deck. All will have wide arcs of fire, will carry 
heavy shields, and will be separated, one from the 
other, by splinter bulkheads \% inches thick. Two of 
the 6-pounders will be mounted on the main deck just 
abaft the two bow 6-inch guns, four will be placed way 
aft on the berth deck, and the remaining ones up on 
the bridges and in the superstructure. The 3-pounders 
and the (ratlings will be mounted in the tops. 

There will be two torpedo tubes of an underwater 
type, and they will be located where they will be prac- 
tically beyond the ordinary reach of shot or shell. 

The ammunition supply will be a large one. 

Electricity will constitute the motive energy for 
many of the auxiliary engines. It will run the ventilat- 
ing blowers, it will hoist ammunition, turn and comtrol 
the turrets, besides furnishing light within the craft 



and light without in the form of four searchlights and a 
double set of Ardois night signals. 

There will be a dense air refrigerating plant with a 
daily output equivalent to the cooling qualities of two 
tons of ice. There will be a distilling plant, consisting 
of four evaporators and two distillers, with their acces- 
sories, having a combined capacity of 8,000 gallons of 
potable water daily. 

Wood will be used but sparingly, and, with the ex- 
ceptions of the main deck without the superstructure, 
the upper deck, and the bridges, the decks will be 
covered with linoleum, rubber tiling, wire mats, or 
cement. Such wood, other than decking, will be care- 
fully fireproofed, but wherever possible, light metal 
work will supplant wood altogether, unless in the 
shape of gratings and such things easily removed and 
thrown overboard before going into action. 

It has been suggested that a comparison of the Brit- 
ish "Magnificent" with these new ships might be in- 
teresting. The "Magnificent" is of 14,900 tons dis- 
placement, and has a battery of four 12-inch, twelve 6- 
inch, eighteen 12-pounders, twelve 3-pounders, and 
eight machine guns. The weight of our four addi- 
tional 6-inch guns is somewhat accounted for in 
the " Magnificent'' in the extremely powerful force 
of 12 and 3-pounder guns and their ammunition, 
which is an item of moment. At the same time, 
the armament of the " Maine" is unquestionably 
the heavier. The waterline armor of the Brit- 
ish ship is only 9 inches thick, but it reaches up 
the sides to a height of 18 feet, and extends fore and 
aft for a distance of 220 feet. The " Maine," however, 
has a decided advantage in the fact that the waterline 

belt is continuous up to 
the stem. The casemate 
armor about the 6-inch 
guns of the " Magnificent" 
is 6 inches thick. The pro- 
tective deck is 2J^ to 4 
inches thick, the athwart- 
ship bulkheads are 14 
inches thick, maximum. 
The conning tower is 14 
inches thick, while the 
barbettes and barbette 
shields are 14 and 10 inches 
respectively. The coal sup- 
ply is lighter by 156 tons, 
but the crew is composed 
of 757 persons, and the 
stores for the additional 
force are heavier. Theship 
makes about half a knot 
less speed than our ships, 
and, being a bulkier craft, 
to make that, her engines 
are heavier. Her boilers, 
too, of the Scotch type, 
are correspondingly 
weightier, and some of the 
structural accompaniments 
are of proportionate 
weight. The comparison 
shows how the most re- 
cent practices and our 
own system of hull pro- 
tection yield certain sav- 
ings of weight, which per- 
mit the weight of the de- 
fensive and offensive elements of the ship to be aug- 
mented to that extent. 

The contract price for the "Maine" and her sister 
ships was $2,885,000, based upon the Cramps' bid. 
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SUCCESSFUL TEST OF 6^-INCH KEUPP PROCESS 
PLATE BY 8-INCH GUN. 

BY LIEUT. Q. L. CARDEN, ORDNANCE OFFICER, U. S. S. " MANNING." 

A 634-inch Krupp process plate holds, to date, the 
armor record in the United States. In ordnance circles 
the plate is referred to as the " Champion." It was re- 
cently fabricated by the Bethlehem Iron Works, of 
South Bethlehem, Pa., and was tested during Novem- 
ber on the Redington proving grounds. 

The records show that the new plate has exceeded 
the requirements demanded of a 10-inch Harvey plate 
when attacked by an 8-inch gun. Six shots in all were 
fired at the Krupp plate, 8-inch armor-piercing pro- 
jectiles being employed. The velocities recorded were 
1,530. 1,623, 1,730, 1,715, 1,828, and 1,821 foot-seconds. 
The projectile fired at 1,828 foot-seconds velocity suc- 
ceeded in partly getting through, while none of the 
others reached the backing. The 1,821 foot seconds 
shell was welded into the plate, but it did not succeed 
in piercing the target. The other projectiles were 
broken up on impact. 

The Navy Department requirements, at present, for 
a standard 10-inch Harvey plate, when attacked by an 
8-inch gun, call for two shots at 1,491 and 1,786 foot- 
seconds velocity. The 1,491 foot-seconds shell must 
neither crack nor perforate the plate, while that at 
1,786 foot-seconds must not perforate, but may crack 
the plate. 

The accompanying illustration shows the new plate 
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after its final attack on the proving grounds. The 
absence of cracks is a noticeable feature in the result. 

It is now learned on the best of authority that the 
specifications for the new battleships will call for Krupp 
process plates, with the usual oroviso that the plates 
be fabricated in the United States. The superior re- 
sisting qualities of this armor will render it unneces- 
sary in the future to place such massive plates upon 
the sides, barbettes and turrets of our battleships, and 
the modifying effect of the improved quality of armor 
is clearly shown in a comparison of the new battleship 
■'Maine" with the "' Oregon" and ships of her class. 
The superior quality of Krupp armor enables us to re- 
duce the thickness of the belt from 18 inches in the 
'• Oregon" to 12 inches in the " Maine," and a propor- 
tionate reduction is made in turret and barbette 
armor. 

It is gratifying to realize that the latest product of 
our own armor-plate establishments is of such ex- 
cellent quality as to maintain our high position in this 
industry. 



The Cultivation of Walking Canes. 

The fashion for congo canes has attained such gigan- 
tic proportions in the United States of late that some 
details regarding their manufacture and origin may 
not be without interest to the hundreds of thousands 
of men in America who use these popular walking 
sticks. Congo canes were first designed by 
a Frenchman, and the manufacture of the 
same was for a time confined wholly to 
France. They are made of the common over- 
growth of wood that springs up from the 
stumps of ordinary chestnut trees soon after 
the trees have been felled. For a few years 
France did a thriving business in this new 
line of manufacture, the simplicity and 
handsome appearance of the canes winning 
rapid favor both at home and abroad. Af- 
ter a while, however, the trade reached such 
rapidly increasing dimensions that it at- 
tracted the attention of several large Aus- 
trian business men, who forthwith began to 
consider the feasibility of starting a com- 
petition in the same line, for in certain parts 
of Austria and Hungary, such as the pro- 
vinces of Croatia and Krain, the growth of 
chestnut is enormous. They rented large 
tracts of land from the owners, agreeing 
to pay in return for the wood they should 
take away something like half a cent for 
every stick. Workingmen were easily ob- 
tained that would cut the sticks, working 
ten hours a day for the nominal wage of 80 
kreuzers (32 cents) per day, so that the first 
steps in the cost of production were reduced 
to a minimum. The trade once started, good 
results were at once noticeable, and thus 
the industry which is to-day one of the most 
important in this monarchy was started. 

The preliminary steps to be taken in the 
growth and manufacture of canes are very 
simple. In the early spring care must be 
taken to insure a good crop of sticks. Work- 
men are sent into the groves with nippers, 
and every stick that is to be cut later on 
must first be nipped. March is the best 
month for the nipping process, for in this 
month the shoots begin to sprout, and by 
the time autumn arrives they are ready to 
be gathered. Forestry laws here step in 
with restraining regulations by providing 
that a certain number of sticks in every 
grove must be left standing until they grow to a suf- 
ficient height to be used as telegraph poles. This 
does not take so long as one might think, however, 
for Austrian telegraph poles, it may be stated, resemble 
closely good-sized American bean poles, the wires be 
ing strung along the sides instead of on crossbars at- 
tached to the top of the poles. 

The maximum length which the sticks reach in one 
season's growth — and if they are nipped in the spring 
the law specifically states that they must be gathered 
in the fall of the same year — is two meters ; in thick- 
ness they vary all the way up to forty millimeters. 
Sticks which do not attain full gr»wth by autumn 
must also be taken and be paid for at the regular 
price, but these are saved from waste by being bent 
and prepared to serve as umbrella handles. Thus 
every piece of material is utilized. When the entire 
crop has been gathered, the sticks are stripped of twigs 
and throwu into a bath of boiling water, which loosens 
the bark and makes the work of peeling quite easy. 
It is interesting to look on while the workmen deftly 
snatch the blistering hot sticks from the steaming pool 
and with bare hands draw the bark off in large pieces, 
as unconcernedly as any other person would handle 
the cane in a finished state. 

The industry of peeling and preparing the rough 
sticks for the future processes of bending, smoothing, 
and polishing is what is known here as a '■ Hausindus- 
trie," a widespread and practical institution in Aus- 
tria-Hungary. The " Hausindustrie " obtains in all 



branches of manufacture where the tools used are of 
the simplest and rudest kinds and the entire work may 
be done in the workingmen's homes. The advantage 
accruing to the laborer in thus accomplishing his work 
at home is great, for all the members of the family 
may take hold more or less and the small wage earned 
by the average " Tagelohner " (day laborer) is increased 
twofold. In some parts of Germany, for example in 
the toy districts of Thiiringen, the "Hausindustrie" 
has grown to so great an extent that many families 
have built up a large business, and their workshops 
are now more on the order of small factories. But the 
cane industry has by far not yet reached this point of 
development. 

In order to take advantage of the clause in the 
present American tariff which places raw unmanufac- 
tured wood on the free list, all canes intended for ship- 
ment to the United States are sent over in the rough 
and finished by American buyers. It is estimated that 
from two to three millions of congo sticks are exported 
annually to the United States alone. England con- 
sumes a like amount, but the canes that go thither are 
exported in a finished state. The wholesale price of 
unfinished sticks in Austria is quite low, averaging 
from 14 to 17 kreuzers (5 to 7 cents) for the middle 
qualities and slightly more for the higher grades. 
These same canes, which are so inexpensive in Austria, 
when polished and fitted with silver tips and bands, 



Thermo phones. 

The periodic changes of length or bulk produced by 
an oscillating current may be utilized for the electrical 
propagation of sound. The effect may be indefinitely 
increased by superimposing a steady current upon the 
variable current. A bolometer is inserted in the second- 
ary circuit of a small induction coil. As long as the 
secondary current alone traverses the bolometer, no 
sound is heard. But as soon as an independent con- 
stant current is made to traverse the bolometer, every 
impulse of the induced current produces a noise in 
the bolometer, which in this case acts like a telephone. 
The loudness increases with the strength of the steady 
current. On replacing the induction coil by a micro- 
phone, nothing is heard.. But even then, the sound may 
be brought out by Simon's sensitive arc. This is due to 
the strong steady current traversing the arc. If three or 
four secondary cells are put in circuit with a bolometer 
and a microphone, anything spoken into the latter is 
distinctly reproduced by the microphone. The bolo- 
meter may be replaced by strips of thin brass. — Braun 
in Annal. Phys. Chem. 
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retail in the United States for several dollars. As may 
be seen, the business is a paying one for the American 
retailer. Formerly, when the trade was in its infancy, 
land owners charged but a kreuzer per stick, and were 
glad to get rid of them at that price, but with the in- 
creased demand prices were raised, and now manufac- 
turers cannot buy them for less than 3 kreuzers (\% 
cents). 

After the cane industry became firmly established 
and large tracts of land had been rented, fear became 
prevalent that the demand would not continue for a 
sufficient length of time to warrant large expenditures 
in developing the foreign market. This was the ease 
with cherry wood several years ago, and cherry may 
now be purchased at prices that are considered next to 
nothing. Hut at present it appears that the market 
for chestnut will last for some years yet, unless a sud- 
den change in fashion drives congo sticks out of use in 
the United States. C. E. Carpenter. 

Vienna, Austria. 



The rapid rise of the land about Hudson Bay is 
said to be the most remarktble gradual upheaval of an 
extensive region ever known. Driftwood-covered 
beaches are now 20 feet to 00 feet or 70 feet above the 
water, new islands have appeared, and many chan- 
nels and all the old harbors have become too shallow 
for ships. At the present rate, the shallow bay will 
disappear in a few centuries, adding a vast area of 
dry land or salt marsh to British territory in America. 



STUDY OF TYPICAL 

BY MARCUS BENJAMIN, PH.D. 

The Department of Agriculture in Washington has 
been wise in retaining during several successive admin- 
istrations its able Chief of the Division of Chemistry. 
The result has been that during the years of 
his tenure of office, Dr. Harvey W. Wiley has 
been able to plan and complete several valu- 
able series of experiments. None of these, 
perhaps, have occupied his closer interest 
and attention more than those which have 
had for their object the study of the growth 
of various plants under similar conditions 
but with varying soils. In fact, the investi- 
gation may be designated as a study of 
typical soils, and is perhaps the first at- 
tempt ever made in this country to study 
any number of soils under like conditions. 

In a way the work is an extension of that 
most excellent series of studies that have 
been carried on at the celebrated Experi- 
ment Station in Rothauisted, England, under 
the direction of Sir John Henry Gilbert 
and Sir John Bennett Lawes, who for more 
than half a century have had charge of the 
scientific work in that place. 

Typical soils from between thirty and forty 
places scattered throughout the United 
States were procured through the agencies of 
the Department of Agriculture, and a direct 
comparison was instituted with samples of 
soils of known constituents obtained from 
Rothauisted. 

A plot of ground in the rear of the main 
building of the Agricultural Department 
was set aside for these experiments, which 
were begun in 1892, and a small green-house 
erected in which the plants are kept during 
the night and in rainy weather, but at other 
times they are rolled out into the air. This 
is easily accomplished, as the pots are all 
on trucks which may be moved at will along 
the tracks, as shown in illustrations. 

For a portion of the season oats and beans 
were grown in duplicate samples of typical 
soils. After the crops from these plants had 
been harvested, the soil in the pots was 
again prepared for planting, and a crop of 
buckwheat grown. By this means two 
crops are secured during each season, so 
that the value of the experiment is largely increased, 
in consequence of duplicating the data obtained. 

Very careful attention is naturally given to the 
water supplied to the pots, and formerly at proper in- 
tervals a known amount of distilled water was added 
to the soil by means of glass measuring vessels, but as 
the work has progressed, these have been discarded 
and a number of tin vessels, each holding two pounds 
of distilled water, have been substituted. As the 
amount of water added to every pot must be known 
(so that the conditions may be identical), this im- 
proved method makes it possible to add one portion of 
water to each of the pots in the course of two hours. 
This is accomplished by inserting the tin funnels con- 
taining water in the funnel holder on the side of the 
p»t, as shown in the illustration. 

Next perhaps in importance to the addition of water 
to the soil is the determination of the amount of 
moisture contained in the pot at any given period. 
For a long time this factor was determined chiefly by 
an inspection of the surface, with an occasional weigh- 
ing of the pot. This method, while capable of yield- 
ing excellent results when under the immediate super- 
vision of an expert, was frequently interrupted,, owing 
to the absence of Dr. Wiley, who was liable to be 
called elsewhere by other duties. Accordingly it was 
deemed advantageous to have a more rigid control of 
the quantity of moisture present. Consequently, 
weekly weighings of the pots are now made, so that 
the quantity of moisture which has been evaporated 
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during the seven days may be directly determined. 
Knowing the quantity necessary to produce complete 
saturation of the soil, a simple calculation will show 
the quantity to be added in order that the amount of 
moisture in the soil shall be between 60 and 70 per 
cent of the total quantity necessary for its complete 
saturation. 

For a time the weighing of each individual pot not 
only consumed a large amount of time, but also proved 
a very arduous undertaking for the attendant in 
charge of the pots. Accordingly, the method of weigh- 
ing was improved by an ingenious mechanical device 
which renders it possible for one person, without as- 
sistance and without undue physical exertion in the 
way of lifting the pots, to weigh the entire lot of 176 in 
about four hours. This is shown in one of the accom- 
panying illustrations, which is also of special interest 
as showing Dr. Wiley himself in the act of writing 
down the weights. 

The final illustration shows the screen or hood that 
has been devised for the purpose of protecting the 
plants from the action of the wind and from the 
attacks of birds. 

The laboratory work includes determinations of the 
total amount of dry matter produced in each pot, to- 
gether with the amounts of nitrogen, phosphoric acid, 
and potash removed from the soil by each crop. The 
data from seven seasons is now at hand, and the prep- 
aration of a preliminary report is under way. It will 
contain statements in regard to the composition of 
the soils, their physical character, their water-holding 
capacity, their contents of humus, and the percentage 
of nitrogen, phosphoric acid, and potash contained 
therein, both as regards total content and in respect of 
the quantities removed by different solvents. This re- 
port will be illustrated, not only by analytical tables, 
but also graphically in such a way as to show in the 
most evident manner the relation which exists between 
the physical and chemical composition of the soil, its 
contents of moisture, and the quantity of dry organic 
matter produced. 

This is but one of several investigations now being 
conducted under the direction of the Chief of the 
Chemical Division of the Department of Agriculture. 
The great value to the farmer is obvious, for as a re- 
sult of this investigation a chemical analysis of a given 
soil will at once determine what plant foods may be 
deficient in it for the production of a given crop and at 
the same time it will show the farmer how to supply 
these deficiencies when practicable by the judicious 
application of fertilizers or by a suitable rotation of 
crops. Thus in the end it will demonstrate what crops 
grown on a 



Russian Foreign Trade. 

The reports of the foreign trade of Russia last year 
show it to have been very satisfactory. The total 
exports amounted in value to $399,955,835, an increase 
of about 5 per cent on the previous year ; and the im- 
ports to $377,641,045, a decrease of about the same 




As regards imports there was an increase in the 
manufactures of iron, and in raw materials, such as 
cotton, jute, and silk, the manufacturing of which is 
steadily increasing. The imports of tea decreased con 
siderably, being probably displaced by beer, the brew- 
ing of which is becoming an important Russian indus- 
try. Of the total Russian foreign trade about 18b per 
cent is done with England, the remainder being largely 
with Germany, but a good proportion with the Medi- 
terranean countries and France. With England the 
export trade last year declined and the imports only 
held their own. 

A notable fact that has caused much comment in 
England was the purchase by the Finnish Railway 
Company of twenty powerful locomotives from Ameri- 
can builders during the past year. The business of 
supplying these machines had previously been held by 
English builders. The British consular reports from 
Russia on the subject of British trade with that coun- 
try attribute its want of development to the absence of 
activity on the part of British manufacturers and ex- 
porters, and to the slowness of the former in adapting 
their machinery to the production of goods suited to 
the taste and wants of the Russian markets. Appa- 
rently this leaves a good field open to American export- 
ers to western territories of Russia, as well as to those 
developing in the East, with prospects of profitable 
results if they enter it in time and with goods to meet 
the requirements of the market. 




VEGETATION POT CONTAINING GEOWING OATS. 

amount for the same time. The increased value of the 
exports is attributed to the enhanced price of grain 
caused by the failure of the crops in India and else- 
where ; in other things, such as flax and hemp, there 
was a very appreciable decline, and the petroleum 
trade fell off somewhat, owing to the competition of 
American oil. The home demand for oil, however, 
increased so that the producing industry did not suffer 



The Trinidad Pitch Lake. 
The famous pitch lake, or great bitumen deposit, of 
Trinidad is situated at Point Librea, on an elevation 
at about a mile from the sea. It covers an area, says 
Popular Science, of nearly one hundred acres, and 
its appearance is that of a dull still, dark waste. 
It is irregularly circular, and its surface perceptibly 
convex, being more elevated in the center, and 
thence insensibly declining on all sides. In the 
center the pitch is quite. soft, in fact, semi-liquid, but 
it becomes more and more hardened as its circumfer- 
ence widens out. Except the soft central parts, the 
surface is intersected in all directions by numerous fis- 
sures or chasms, varying in breadth from two feet to 
sixteen feet, and from half a foot to seven feet in 
depth, widening also at the surface, and terminating 
acutely at the bottom, thus producing, as it were, 
inverted angular hollows, while the sides are regularly 
rounded. These crevices are always filled with fresh 
water. Here and there where the bitumen is mixed 
with earthy matter grow lichens, mosses, grasses, etc. 
The center of the lake, the pitch pot, or chaudiere as 
1 it is culled, is 



given soil will 
yield the great- 
est amount of 
p r ofi t to the 
farmer. 

The slow and 
even tedious 
work necessary 
for the satis- 
factory c o m - 
pletion of in- 
vest igat ions 
carried on in 
the scientific 
bureaus of our 
government is 
not always ap- 
preciated b y 
the general 
public, but 
when the re- 
sults that are 
sure to ensue 
are so far- 
reaching in 
effects as those 
of the investi- 
gation which 
has just been 
so briefly out- 
lined, then, in- 
deed, does the 
wisdom ot the 
work become 
c 1 early mani- 
fest. 

The commit- 
tee on endow- 
ment of the 
Franklin Insti- 
tute, Philadel- 
phia, is making 
an appeal for 
s u bscriptions 
to the endowment fund 
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It is of the utmost impor- 
tance for the future prosperity and progress of the 
Institute that a substantial addition to its annual re- 
venues be acquired, not only to provide income suffi- 



in any way. The exports of timber and wood products 
were very profitable, and the value of the eggs sent 
abroad amounted to nearly $15,000,000. There was 
also a considerable increase in the exports of cotton 



cient to carry on its present work, but also to enable I goods and iron ware of alf Jfinds, principally to Asiatic 
it to extend this in other directions. countries, mostly to central Asia and Persip 



at all times so 
soft that it 
would be im- 
possible to 
venture on it 
without incur- 
ring the danger 
of being en- 
gulfed. The 
lake is govern- 
ment property, 
and parts of i; 
are leased out 
to private in- 
dividuals, who 
have to pay 
r o y a 1 1 ies ac 
cording to the 
amount of 
pitch removed, 
which amount 
is checked by 
the govern- 
ment. The 
lake is practic 
ally inexhaust- 
ible. No mat- 
ter what quan- 
tity is taken 
out, it is re- 
placed by fresh 
pitch, which 
always wells 
up to fill the 
whole. The 
surface of the 
outer edges of 
this most 
wonderful o f 
lakes is quite 
hard enough to 
walk upon; 
but a curious 
result ensues if 
you stand still 
for any length of time on one spot. For some yards 
around you the pitch bodily sinks until it forms a sort 
of basin. 
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London has one street 70 feet long, being the short- 
est street in the city. 
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Automatic Feed for Water-tube Boilers. 

BY EGBERT P. WATSON. 

The small water content of water-tube boilers as 
compared with fire-tube boilers demands a regular and 
constant feed at all times and under all circumstances 
when the boiler is in action ; otherwise the boiler is in 
danger of being burned. Even if it is not burned, the 
tubes are liable to pull out of the tube-sheet from 
being softened by overheating, and serious accidents 
have occurred from this cause, one but a very short 
time ago. Men who have had no training with water- 
tube boilers should not be put in charge of them. But 
a few weeks ago the writer had a young man in his 
service who was of more than average intelligence, and 
had had, as well, several weeks' training under him in 
the management of a water-tube boiler of high effi- 
ciency. This young man was left in charge of a boiler 
carrying 225 pounds of steam under forced draught, 
with positive injunctions not to leave the front of it or 
take his eyes off the water-gage for a moment. The 
writer was absent just ten minutes, and, on his return, 
heard the pop-valve going when he got within 200 feet 
of the boiler. Quickening his steps, he reached the 
boiler just in time to prevent its destruction by burn- 
ing. The water had disappeared from the glass, but 
issued in fitful spits from the lowest gage cock, show- 
ing that it was still above the danger line. No one 
was about the boiler, but in a minute or two the 
young man before mentioned returned, and, upon 
being soundly rated for his recklessness, declared that 
he had only been absent a few minutes from necessity. 
The fire had burned up white hot in the few minutes 
he was away, and the water had gone out most rapidly, 
or more rapidly than the engine could use it. Had 
there been an automatic feed on the boiler, everything 
would have run quite smoothly. 

The teed on the boiler alluded to was kept up by an 
injector, but it is usually maintained in this class of 
boilers by pumps, in default of anything better. It is, 
in any case, however, a constant source of danger, or 
rather anxiety, especially with marine boilers under 
severe duty. Upon torpedo boats and high speed 
yachts the boilers are worked far above their normal 
rating, and as there is but a small body of water in the 
boiler, even when at rest, the water level, when the 
boiler is driven by an air blast of five or six pounds 
pressure, is liable to sudden fluctuations, and has to be 
carefully watched. The feed must not cease for one 
moment while the boiler is in full work, and engineers 
are fully alive to the necessity of an automatic feed. To 
devise one that will fill all requirements is not so sim- 
ple as might seem upon the face of it, and any one who 
undertakes the task with the idea that it is, and that 



some sort of a self-regulating valve, or other common 
device, will do the work, will be undeceived when his 
plans are put to the crucial test of actual running. An 
automatic feed for a marine water-tube boiler must 
have brains of its own, so to speak, and know when to 
put water in and when not to. Just how to accom- 
plish this has puzzled the best engineers of the world, 
so far. There are some devices of the sort named in 
use to-day, but there are not many, and they have 
objections which render them anything but reliable 
under all circumstances. Too frequently, owing to 
their principle of action, they speedily work their own 
ruin. Some of them require as much supervision as a 
common pump, and therefore do not fulfill their mis- 
sion. When all the water is going out and none com- 
ing in, or not enough to keep up with the evaporation, 
only two courses are possible : One is to get more water 
instantly from somewhere ; the other, to stop the ves- 
sel and haul the fires. What this last operation in- 
volves is known only to those who have been compelled 
to do it. To suddenly deposit nearly half a ton of 
white-hot coal on the floor of a fire-room only a few 
feet square— the mere hauling of it, even— is a serious 
matter, only to be undertaken when it is a case of 
ruining a boiler or a matter of life and death to all in 
the vicinity. 

An automatic feed device for marine work must be 
of the simplest construction and based upon well known 
laws. Small valve stems delicately balanced are highly 
objectionable, for«the reason that, although they work 
well when new and smooth, the deposits and accre- 
tions from the water (especially if it is at all saline) 
soon render the apparatus unreliable. To cover all 
the conditions successfully is exceedingly difficult, and 
it is not to be wondered at that up to this present 
writing engineers have failed to devise a reasonably 
reliable device of the kind. It must be borne in mind 
that marine water-tube boilers take the water in at 
one end and discharge it at the other end in the form 
of steam. It is rapidly circulated over intensely heated 
surfaces in comparatively thin streams, and, there 
being no crown-sheet, as in a fire-tube boiler, there is 
no reserve water at all. The evaporation is so rapid 
that the entire contents of a water-tube boiler may be 
turned into steam in a very few minutes, if the feed is 
stopped. In a sixty-horse power water-tube boiler, for 
example, there is a total content of about 600 pounds 
of water. The heating surface would be about 500 
square feet. Now, if the boiler evaporates only five 
pounds of water per square foot of heating surface per 
hour, it would only require a quarter of an hour to 
boil out every drop in it, and but a very few minutes 
to lower the water level to the danger point. 



From these plain facts it is easy to see that an auto- 
matic feed is essential to the success of boilers of the 
type discussed, and equally apparent that the proposi- 
tion is not a simple one. Danger signals, such as blow- 
ing whistles and displaying devices of one kind or 
another to show engineers that the water is low, would 
not be tolerated. There is a man constantly on watch 
for this very function, and he is apt to find it out long 
before a whistle would. What is required is a simple 
mechanism that will keep up the water supply as fast 
as it evaporates, and will stop acting when the boiler 
stops ; for less than two minutes would flood the boiler 
if the feed kept working. The man who can devise 
such a machine will have work supplying the demand 
for a long time to come. 



Charles A. Schott, Chief of the Computation Di- 
vision of the Coast and Geodetic Survey, has been 
awarded the Wilde Prize by the French Academy. 
The Wilde Prize is a coveted honor open to the 
world, to be conferred on the one judged the most 
worthy from among those who make discoveries 
or write works on astronomy, chemistry, geology, 
physics, or mechanics. The award to Mr. Schott is 
based on a work on terrestrial magnetism. The com- 
mittee which made the award consisted of some of the 
best-known scientists in France, including MM. Savvan, 
Bertrand, Levy, and Berthelot. 

The Current Supplement. 

The current Supplement, No. 1196, contains many 
interesting articles, notably one on "The Kaiser's Pil- 
grimage to the Holy Land," accompanied by views of 
vessels which accompanied the Emperor's yacht, views 
in Jerusalem, etc. "Torpedo Boat Destroyers" is an 
important paper read before the Society of Naval 
Architects by G. W. Dickie, and "Designs for New 
Vessels for the United States Navy" is by Philip 
Hichborn, chief constructor United States Navy. Both 
these papers are of great value. " Foods " is a lecture 
delivered before the Drexel Institute by Dr. A. P. 
Brubaker and has been revised for the Scientific 
American Supplement. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Appliances. 

ELECTRIC ACCUMULATOR.— Federico Pescet- 

to, Turin, Italy. The present invention seeks to pro- 
vide improved means for manufacturing electric accumu- 
lator-plates. The plates are cast in the usual manner, 
and with the minium and with the litharge which serve 
to form the active material of the plates, ulmin "ulmate" 
is mixed. The inventor claims that a plate thus pre- 
pared is lighter in weight than most accumulator-plates, 
that the reacting surface is increased, and that the 
active material is readily held in contact with the plate. 



Engineering Improvements. 
ROTARY VALVE.— Brainerd W. Smith, Delphos, 
Ohio. The valve-mechanism of this inventor has a seg- 
mental valve-seat on which is mounted to turn a valve 
formed with a cavity for connecting the cylindrical ports 
with the valve-chest and the exhaust, to admit and ex- 
haust the steam to and from the cylinder-ports. The 
valve is formed with an auxiliary port opening into the 
cavity, and is arranged to open into the steam-chest at 
the time the cavity opens into the chest, and to be cut 
off or closed during the time the cavity opens to the 
exhaust. 



This invention seeks to provide an improvement in 
pan-proce3s amalgamators, in the nature of a " pan- 
arrastre" adapted to take the ore directly from the rock- 
breaker. The machine provided for this purpose is de- 
signed to work at its maximum energy, to keep the pulp 
thoroughly under control and in contact with the sh^es 
until it is reduced to the proper fineness, and to separate 
and discharge automatically this pulp into a slime-re- 
ceiver or gutter. The invention comprehends the con- 
struction of a machine of this kind, having its center or 
dead area eliminated, whereby the diameter of the pan is 
increased, and an enlarged annular way having a superfi- 
cial area is produced. Thus are created a working channel 
for the pulp and shoes of a large capacity, adapted to 
give mechanical motion to the pulp over the whole area 
by a direct action thereon. A long detention of the 
pulp is in this manner obtained, enabling it to settle 
and to be carried to a final point of discharge. 



mechanical Devices. 

MACHINE FOR SCREWING UP OR UNSCREW- 
ING PIPES.— Charles H. McCready, Neodesha, Kan. 
This machine, for turning pipes, screw-rode, and similar 
articles, comprises jaws adapted to grip the pipe ; a ring 
on which the jaws are fulcrumed; a driven revoluble ring 
connected with the jaws, to close the latter on the pipe, 
and to carry around the jaws, together with the ring on 
which the jaws are fulcrumed, the connection between 
the driven ring and the jaws consisting of a pin mounted 
to turn on the ring; a clevis fulcrumed on the pin; and a 
link connecting the clevis with a clip on the jaw. 

ADD1NG-MACHINE.— William R. Gilbert, Binns- 
ville, Miss, The machine devised by this inventor is in- 
closed in a eating in one end of which two independent 
reels are mounted ro turn. On the periphery of a third 
reel, mounted in the opposite end of the casing, an an- 
nulus turns. Two numbered tapes are attached to the 
two first -named reels and wound respectively around 
the third reel and around the annulus. The third reel 
and the annulus have portions projecting without the 
casing to permit the third reel and the annulus to be 
turned. A stop-arm is rigidly held by the casing to in 
dicate the limit of movement to which the third reel and 
annulus are to be turned. The numbered tapes having 
been thus set in motion, the total sum appears on the 
tapes at observation openings in tbe casing. After 
noting the sura observed, the operator returns the parte 
to their normal position by releasing the springs attached 
to the reels. 

ORE REDUCING AND SEPARATING MECHAN- 
ISM. — Philip J. Lonergan, Colorado Springs, Col. 



Miscellaneous Inventions. 

PIGEON-TRAP.— George S. Mott, Babylon, N. Y. 
The trap forming the subject of this invention is a sport- 
ing trap having a setting-lever connected with a bird- 
cage to close the cage. Mechanism is connected with 
the lever, whereby the trap is opened when the lever is 
released. A triggers locks and releases the lever. A 
gearing driven from the lever actuates a disturbing de- 
vice operating in conjunction with the cage, to frighten 
the bird on opening the cage. 

BRUSH.— Lyda D. Newman, New York city. To 
provide a hair-brush, so arranged as to be readily cleaned, 
this inventor forms recesses in the front face of the 
brush-back, the bristle-holder being set in the recess and 
partly filling it so as to leave an air-chamber in the rear 
of the holder. The holder, moreover, has slots extend- 
ing through it from front to rear between the rows of 
bristles, the slots thus communicating with the air- 
chamber. Impurities from the scalp or hair can readily 
pass through the slots to the recess in the back, and can 
be easily removed. 

DARK LANTERN.- Ross M. G. Phillips, Los An- 
geles, Cal. In this dark lantern are provided two piv- 
oted slides for the lens and a locking device to connect 
the slides, whereby one slide may be opened independ- 
ently of the other, or both may be opened together. One 
slide may be actuated to throw the light down, the other 
slide permitting the rays to be directed straight ahead. 

FILTER.-John H. Sieber, Henderson, Ky. The 
filter forming the subject of the present invention com- 
prises a casing in which a porous filtering stone and a 
cleaning stone, spring-pressed into engagement with the 
filtering stone, are inclosed. The water is first passed 
through the filtering stone and then into a service-pipe. 
The outer surface of the filtering stone may be cleaned 
when necessary by rotating it against the cleaning stone, 
The inlet for unfiltered water, lying directly over the 
filtering stone, causes water to be showered over the en- 
tire surface of the stone, thus preventing the large ac. 



cumulation of filtrates necessarily deposited on the 
stones of filters in which the water enters at the side. 

FIRE-ALARM. — Joseph Casavello, Cumberland, 
Canada. The purpose of this invention is to provide an 
alarm of a detonating or explosive character, that can be 
heard a considerable distance and that will be compara- 
tively cheap to manufacture. The fire- alarm comprises 
a casing having a screen wall, a series of canisters con- 
taining explosive material, and a fuse leading into each 
canister. The Fuses are extended around the building. 
As the combustible material of the fuses becomes ignited, 
the canisters will, as a result, be exploded, not, however, 
with sufficient force to injure the building. 

BINDER AND SHEET.— Joseph S. Ham, Portland, 
Me, One of the features of this invention lies in the 
provision of means whereby McGill fasteners may be 
firmly held between the two sides of the cover at the 
back, and may be readily replaced should they be dam- 
aged. A binding strip is provided for the leaves, a por- 
tion of which is arranged to hold the fasteners in place, 
another portion being adapted to be held in binding en- 
gagement with the leaves of the book by means of the j 
fasteners. The individual leaves have recesses so shaped 
that, when the fasteners are in position in the recesses of 
the leaves, these leaves will be held as firmly between 
the covers as if they were regularly bound therein. It is 
possible to remove any of the leaves from the covers or 
to introduce additional leaves. 

CONCENTRATE-RECEIVER— John C. and Rich- 
ard C. Waters, Romley, Col. In concentrating ma- 
chinery as hitherto employed, the concentrates are 
passed with the water from the machine into an 
ordinary box set on the floor, and are removed from 
the box by means of a hoe or shovel— a most laborious 
process. The box of the present receiver is mounted to 
turn and is formed with a flexible bottom separating the 
box into two compartments. The upper compartment 
is the receiving compartment. The box is mounted to 
move downwardly under the weight of the accumulating 
concentrates in the uppermost compartment. A device 
is provided by means of which the box is made to turn 
when moved downwardly. 

THIMBLE THREAD-KNIFE.- Annah M. Hunter, 
Paris, 111., and Louis Illmer, Jr.. Washington, D. C. 
This invention is an improvement in thread-cutters de- 
signed to be used on an ordinary thimble. The thread- 
cutter has a cutting portion or knife, and a clasp to em- 
brace the thimble, which clasp is composed of a helical 
coil, the length of which exceeds a circle, whereby the 
clasp is made to overlap in the direction of the axis of 
the helix. The clasp is formed of spring wire and may 
be easily forced over a thimble of any size. 

BEDSTEAD.-Joseph W. Evans, Haskell, Tex. The 
bedstead of this inventor has a rigid frame, suspended 
by four cords running over pairs of vertical and hori- 
zontal pulleys journaled in brackets attached to the 
ceiling and over fixed pulleys, and are also connected 
wth a slide carrying movable pulleys. A pull-cord runs 
on the movable pulleys and certain fixed pulleys, where- 



by it actuates the slide and hence applies traction to the 
several suspending cords to raise the bed to the ceiling. 

VENTILATOR.-Gustav F. Cramer, Portland, Ore. 
The ventilator of this inventor is adapted to operate on 
fce vacuum principle -that is to say, it may be so acted 
upon by the force of the wind as to tend to create a 
partial vacuum in the shaft or other inclosed space be- 
low, whereby an ascending draft is created. The ven- 
tilator comprises a frame or open-sided hood, slats piv- 
oted horizontally and eccentrically thereon, devices hav- 
ing a curved rim and secured to the slats, and wires or 
equivalents attached to and connecting the devices. The 
wind's blowing upon the slats on side of the hood will 
close or tend to close them, because the greater surface 
area of the slats lies below the pivots. Such move- 
ment will cause the opposite slats to open correspond- 
ingly, so that an upward draft in the chimney is induced 
by the partial vacuum produced on the open side of the 
hood. The inventor has added a small contrivance by 
which the hood can be entirely closed at will. 

MUSIC-LEAF TURNER.- William G. De Ramus, 
Prattville, Ala. This improved leaf-turner is adapted to 
be used in turning the leaves of music, or as a copy- 
holder for use by typewriters. The apparatus has a 
frame supporting the leaves. A longitudinally reciprocal 
carriage is mounted on the frame and has a shaft rotata- 
ble at right angles to the direction of reciprocation of 
the carriage. Fingers are carried by the shaft and are 
arranged to hold and release the leaves. A spring is 
coiled around the shaft, by which spring the fingers are 
pressed against the leaves. A device is attached to the 
carriage in order to regulate the tension of the spring. 



Designs. 

BASE FOR CALENDARS.— Max Rubin, New York 

city. The calendar designed by this inventor is made in 
the form of a flag, and is so constructed that the field of 
the flag containing, for example, the stars of the Ameri- 
can ensign, will represent the dates, each date being in- 
scribed in a Btar. The fields representing the various 
months may be torn off; or, they may be rotated by means 
of a roller to bring a new month into view, thus giving 
the appearance of a moving field. 

WALL-PAPER. -Harry Wearne, Rixheim, Ger- 
many. The wall-paper forming the subject of this de- 
sign has pictured upon it a continuous chain or string of 
roses, full and partially blown, and in the bud, together 
with foliage. 

WALL-PAPER. — Arthur Martin, Paris, France. 
This design consists of a bouquet of roses encircled by 
festoons of ribbon intertwined with jasmine. The 
ribbon is connected with the stems of the bouquet. At 
intervals, the ribbon is formed with bows holding rose- 
buds. 

Note.— Copies of any of these patents will be furn- 
ished by Munn & Co. for 10 cents each. Please send 
the name of the patentee, title of the invention, and date 
of this paper. 
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Your kit is not complete un- 
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which is particularly adapted for turnine out the best 
work without crushing the pipe in the least. All parts 
are drop-forged. Once tried.it is always used. It has 
many imitations but no equals. See explanatory cuts. 
Price list on application to 
WALWORTH MFG. CO., 20 Oliver Street, Boston, Mass. 
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(7525) E. P. asks: 1 Is there any way 

in which a Geissler tube might be injured by too heavy a 
current from a static machine, other than by the admis- 
sion of air into the vacuum through a puncture in the 
glass ? A. The vacuum in a tube always riBes during its 
use; bo that after a longer or Bhorter time it becomes 
impossible to force sufficient current through it to excite 
it. This is due to the absorption of the matter remaining 
in the tube by the electrodes or by the walls of the tube. 
The tube may be improved temporarily by heating it 
either in an oven or by a spirit lamp, being careful not to 
heat it unequally and so crack it. The better way is to 
buy tubes with adjustable vacuum, several makes of 
which have been repeatedly advertised in our columns. 
Such tubes will last indefinitely. 2. How can I expel 
the moisture from saturated calcium chloride, so that it 
may be used again for drying purposes? A. We know no 
way except by heat. 3. Is white shellac varnish as good 
for the glass plates of a Wimshurst machine as the brown 
or orange shellac ? A. White shellac is simply bleached, 
and will serve as well as brown to prevent the deposi- 
tion of moisture on the plates of a static machine. 4. Ib 
there any particular method of handling X ray tubes with 
a static machine that will prevent them from becoming 
punctured by the current passing through the glasB? I 
have great trouble in this respect. A. Tubes are usually 
punctured because the vacuum becomes so high that the 
(liBcharge finds it easier to go through air and glass than 
through the vacuum. Of course the remedy i3 to keep 
the vacuum down to its proper value. A tube must have 
a lower vacuum for use on a Btatic machine than with an 
induction coil. Hence such machines break more tubes 
than do coils. The writer has tubes with adjustable 
vacuum which he has U8ed nearly two years without 
trouble. 5. How many glass plates 22 inches in diameter 
would a Wimshurst machine require in order to give good 
effects in X ray work ? A. Large machines are made 
with six and eight plates for piercing the thicker por- 
tions of the body. Less power than a good fat eight 
inch spark should not be considered. A twelve inch 
spark is none too strong for the thorax, head, or thigh. 
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All about every known Tool, large and 
v small, and its uses, size, weight, and 
1 present market price. Every Tool de- 
scribed and illustrated by fine and ac- 
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1898. 510 pages with index. Pocket 
I size 6^x454, rounded edges and stitched 
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or factory should have a copy. Mailed 
| for 25 cents by 

MONTGOMERY & CO. 
105 Fulton Street, New York. 



Pipe Threading Machines 
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Catalogue containing inter- 
esting information free. 
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New Friction Disk Drill. 

FOR LIGHT WORK. 

Has these Qreat Advantages: 

The speed can be instantly changed from to 1600 
without stopping or shifting belts. Power applied 
can be graduated to drive, with equal safety, the 
smallest or largest drills within its range — a won- 
derful economy in time and great saving in drill 
breakage. Send for catalogue. 

W. F. & JNO. BARNES CO., 
1999 Ruby St., - Kockford, 111, 
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NOVEMBER 22, 1898, 
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Adding machine, M. T. Fish 614,454 

Advertising arch, Dobson & Archibald 614.799 

Advertising card, postal. T. Braley 614.695 

Air, heater for expanding, J. Heimlich 614,717 

Alarm. See Fire and burglar alarm. 

Annealing box, h\ Schwedtmann 614.76ft 

Ax, O. Ohlson 614,747 

Ax handle clip, H. Zopfl 614,525 

Axle arm, lubricating, E. D. Jves 614,656 

Axle, mine car, A. Conwell et al 614,444 

Balloting machine, W. M. Dougherty 614,800 

Bandage, W. H. Johnson 614,477 

Battery. See Galvanic battery. Secondary bat- 
tery. 

Red pan, H. Allen : 614,526 

Beet root cutting machine, H. P. Dyer 614,446 

Bell base plate, bicycle, H. N. Gale 614,805 
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for precise and accurate 
work of all kinds is Bhown 
here in cut, and com- 
prises Bed, Head Stock, 
Tail Stock, T Rest, Face 
Plate, Two Centers and 

Binder Bolt. Form of bed _ 

makes possible the clamping of various attachments 
without distorting the metal. Other special features that 
give general satisfaction wherever tried. For further 
and fuller particulars send for free descriptive booklet. 
The Pratt & Whitney Co.* Hartford, Conn. 
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CUTTING-0FF MACHINES 

Both Hand and Power. 

SizeB 1 to 6 inches. 
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ters' TooIb. Hinged Pipe ViBes. 
Pipe Cutters. Stocks and Dies 
universally acknowledged to be 
the best. tWSendf or catalog. 
THE ARMSTRONG MFG. CO. 
Bridgeport, Conn. 
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SKINNER 
Improved PLANER 
CHUCKS. Heavy strong 

accurately made. Greater 
capacity than any other 
chuck. Set screws of cruci- 
ble steel All nuts case- 
hardened. Drop forged steel 
wrench with each chuck. 
Holds straight or taper 
work Can be instantly ad- 
justed from to greatest capacity, 
SKINNER CHUCK CO., Church St., New Britain, Conn. 




Transits and Leveling Instruments. 

?!. c a k t e e l d POCKET LEVELS 




Sizes, 2^£ and 3% inches. Prices, 40 and SO cents. 

For Book on the Level. 

C. P. RICHARDSON & SON, 

P. O. Box 977, ATHOL, MASS., U. S. A. 



Bicycle brake, R. G. Tucker 614,676 

Bicycle crank and axle, A. J. Perks 614,757 

Bicycle handle bar attachment, W. C. Spiker 614,774 

Bicycle lock, F. M. Bell 614,604 

Bicycle stand, D. B. Austin 614,431 

Bicycle stand, L. M. Campau 614,442 

Bicycle stand lock, D. B. Austin 614.433 

Bicycle support, D. B. Austin 614,432 

Bicycle support, F. P. Wilson 614,642 

Bicycle Bupport attachment, H. T. Sackett 614,503 

Bicycle tread, E. B. Phillips 614,496 

Billet making machine, E. D. Phillips 614,622 

Bin. See Grain bin. 

Blind, Venetian awning, J. G. WilBon 614,595 

Blotter holder, S. E. Barr 614,644 

Bobbin holder, W. E. Morton 614,488 

Boiler. See Furnace boiler. Steam boiler. 

Bottle, R. E. MorriBon 614,487 

Box. See Annealing box. Match box. 

Box, F. L. Chase 614,698 

Brake. See Vehicle brake. Wagon brake. 

Brake mechanism, L. H. Goddu 614,460 

Branding composition, H. Gibson 614,544 

Brick, tile, building block, etc., H. F. Ingerson.... 614,655 
Bricks, tiles, etc., machine for making, J. Berry. . 614,690 
Bricks, tiles, etc., machine for moulding, D. 

Black 614.606 

Building construction, C. F.Eiker.... 614,449 

Bundle carrier. F. W. Goodspeed 614.545 

Bung, J, P. Baumgartner 614.603 

Bung and tube, G. J. Habermann 614,465 

Burner. See Fluid fuel or oil burner. GaB 
burner. Hydrocarbon burner. Oil burner. 
Retort burner. 

Button, P. McEnany 614,490 

Button carding machine, W. E. Bennett 614,786 

Button finishing machine, W. E. Bennett 614,784 

Buttons for enameling, etc., device for holding, 

W. E. Bennett 614,785 

Cables, wires, etc., through underground con- 
duits, means for conveying, J. Wrigley 614,597 

Can. See Oil can. 

Can lock, milk, H. F. & F. LeBeman 614,732 

Cane conveyer and feeding apparatus. L. P. 

Cohen 614,647 

Car bolster, Smith & DaviB 614,585 

Car coupling, P. H. Jacobs 614,551 

Car coupling, G. H. Lippmann 614,663 

Car coupling, H. C. Muddiman 614,489 

Car coupling, C. M. Siever 614,505 

Car draw bar, railway, S. E. Secoy 614,769 

Car fender, J. D. Hodges 614.654 

Car indicator, railway, R. Cros 614,700 

Car wheels, lubricating, J. V. Hawkey 614,808 

Cars, means for driving railway, tramway, or au- 
tomobile, Dupont & Johannet 614.709 

Carriage, ornamental baby, J. W. Young 614,685 

Carrier. See Bundle carrier. 

Cartridge, smokeless powder, W. Ulrich 614,635 

Csse. See Exhibiting case. 

CaBket lowering device, Robb & Patterson 614,763 

Cement kiln, Lavocat & Candlot 614.730 

Centrifugal separator, continuous, H. D. Robbe.. 614,764 

Chart, adjustable garment, J. L. Delory 614,703 

Checkrein holder. I. M. Fisher 614,649 

Cigarette endB, machinery for finishing, J. S. 

Beeman 614,783 

Circuit breaker, W. I. Crawford 614,794 

Cleaning and polishing compound, B. Renville.. .. 614,787 
Clip. See Ax handle clip. 

Clock dial Bash, W. H. Wright 614,523 

ClotheB wringer, A. G. Carling 614.791 

Clutch, friction, G. R. Clarke 614,699 

Coat and hat hook, Johnson & Marsh 614,476 

Collar, adjustable, W.S. G. Baker 614,601 

Column, J. Lally 614,729 

Commutator, J..R. Grindrod 614,462 

Concentrator, pneumatic, A. M. Randolph 614,501 

Concrete curb and gutter work, H. H. Wain- 

wright 614,587 

Condenser tubes, apparatus for cleaning inside 

of surface, T. Saunders 614,625 

Consecutive view apparatus, H. N. Marvin 614,738 

Cooler. See Journal cooler. 

Copy holder, S.Stewart 614,515 

Corset, M. Stonebridge 614,631 

Corset cover, I. N. Fooks 614,650 

Cot, G. B. MeadowB 614,566 

Coupling. See Car coupling. Engine coupling. 
Hose coupling. Shaft coupling. 

Crab scrape bag, L. C. Dize '. 614,706 

Cultivating the soil, apparatus for, G. K. Spitzen- 

berg 614,512 

Cultivator, Harrington & Warnock 614,469 

Cultivator, W. M. StevenBon 614,671 

Cultivator planter attachment, S. Brock 614,437 

Cultivator, wheeled, C. L. King 614,727 

Curtain pole, W.Ostendorff 614,748 

Cutout, magnetic, L. Andrews. 614,686 

Cutter. See Wire cutter. 

Cutter head, S. J. Shimer 614,771 

Dental tool. J. H. Jackson....^ 614,723 

Derrick, stiff leg or guy, E. F. Terry 614,518 

Dish washer and churn, combined, Whiting & 

Lillibridge 614,522 

Display stand, H. Klein 614,479 

DiBtilling apparatus, J. Stocker 614,776 

Diving apparatus, E. F. W. Schoennauer 614,626 

Dough working and moulding apparatus, C. Dob- 
son 614,797 

Dray Bwing Beat, J. W. Wilson 614,596 

Driving mechanism, F. BordeBBOul 614,693 

Drum, E. Boulanger 614,694 

Dye and making Tt, indigo blue, R. Demuth 614,538 

Eaves trough, H. Stripe 614,632 

Electric cables, manufacturing, S. Z. de Ferranti. 614,453 
Electric machine or electromotor, dynamo, E. 

Cantono 614,608 

Electrolytic apparatus, F. A. Thum 614,633 

Elevator or hoist safety device, C. M. Dissosway. 614,705 
Engine. See Steam engine. 

Engine coupling, traction, J. Zieber 614,598 

Engine crank connection, steam, Newkirk & 

Schmidt 614,745 

Engine speed regulator, explosive, C. H. P. de 

Von 614,753 

Envelope, D. W. Stier 614,516 

Envelope, Bafety, M. Kroell 614.728 

Evaporator, F. X. Black et al 614,607 

Evaporator, H. B. Schmidt 614,627 

Evaporator, brine, R. D. Miller 614,739 

Exhibiting caBe, article, J. J. Beshel 614,691 

Extension banquet table, b\ H. Harding 614,463 

Extension table, E. E. Pangburn 614,751 

Eyeletting machine, shoe. E. F. Selz 614.668 

Fabric. See Shirred fabric. 

Farm gate, G. Feldman 614.540 

Faucet, W. R. Taylor 614,517 

Fence post detachable tip, M. Blanchard 614.436 

Fence repair tool, wire, J. H. Major 614,563 

Fence weaving machine, J. H. Cundiff. 614,701 

Fender. See Car fender. 

Fifth wheel, vehicle, M. L. Senderling 614,629 

Filter, I. Kohn 614,558 

Filter, Lindsay* Tonner 614,480 

Filter, D. P. O'H anion 614,619 

Filter, H. G. Rich et al 614,578 

Fire and burglar alarm, F. W. Bill 614,494 

Firearm, magazine, W. MaBon 614,482 

Fireproof building, E. V. Johnson 614,475 

Fireproof flooring, etc., construction of, E. L. 

Pease 614,754 

Floor, W. H. Brown 614.530 

Fluid fuel or oil burner, I. S. Elkins 614,450 

Fluid pressure regulator, A. E. Burnett, Jr 614,441 

Foot rest. N. Petry 614,666 

Forceps, E. L. Doyen 614,708 

Fork, L. Goldflnger 614.661 

Fort for artillery, concealed, Dawson & Buckham 614,702 

Furnace, J. J. Meldrum et al 614,569 

Furnace boiler, G. H. WatBon 614,679 

Galvanic battery, C. T. Richmond 614,759 

Game apparatus, J. O. Yardley 614,524 

Game board, E. Gerry 614,543 

Game device, E. F. Barth 614,434 

Game or toy device, F. Gatward 614,542 

Garment stretcher, A. B. Pritchette 614,667 

Garment supporter, P. Mullane 614.570 

Gas burner, electric lighting, J. M. Anck 614,528 

Gas, etc., burner for acetylene, J. A. Vincent 614,636 

Gas burnerB, mantle for incandescent, C. Killing, 

614,555, 614,556 

Gas generator, acetylene, L. S. Bufflngton 614,439 

Gas generator, acetylene, G. L. Harvey 614,652 

GaB generator, acetylene, Mace & Keough 614,664 

Gas generator, acetylene, D. S. Williams 614,593 

GaB lighting device, G Killing 614,557 

Gas or vapors, art of and means for lighting, A. 

Simonini 614,583 

Gate. See Farm gate. 

Gate, J. BillingBley 614.788 

Gate, J. Langesen 614,560 

Gate, W. R. White 614.682 

Gear muulding machine, Kepp & Mesta , 614.813 

Gearing. C. A. Hennicke 614,548 

Generator, See Gas generator. 

GlasB beveling machine. M. Johannet .. 614,811 

GlasB cylinders, apparatus for manufacturing, A. 

Humphrey 614,615 

Glass pipe, process of and apparatus for anneal- 
ing, J. W. Bonta 614,529 

Glass, process of and apparatus for drawing, A. 

A. Houghton (reissue) 11.702 

Glove fastening device, W. B. Murphy 614.817 

Grain bin, O. Hoff 614,549 
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Hon. Trios. B. Reed, 

Speaker of the 

House of Representatives. 

*** 

"Congressional 
Oratory." 

M» 

the YOUTH'S 
COMPANION 

For the iveek of Dec. 8. 

This article will be interesting 
for its delightful reminiscence 
and anecdotes of the great ora- 
tors of Congress. 



THE COMPANION CALENDAR 
FREE to New Subscribers. 

This is the most beautiful 
holiday gift ever presented to 
Companion readers. It is litho- 
graphed in 12 colors, enriched 
by a border of raised gold, and 
is suitable for a permanent 
household ornament. 



EVERY NEW SUBSCRIBER 

to the 1899 volume who sends $1.7 at once, 
mentioning this paper or cutting out and 
enclosing this slip, will receive Tbe Compan- 
ion every week from the time of subscription 
to January, 1900. This offer Includes the 
beautiful Double Holiday Numbers and The 
Companion Calendar. A more appropriate 
holiday gift cannot be chosen. ML 166 .: ' * 



Illus. Announcement of the 1899 volume and 
Sample Copies sent Free to any address. 

PERRY MASON ft CO., **«, Ms*. 



THE INLAND PRINTER 

The leading technical paper in the world devoted to 
the printing industry, in each month's issue tastefully 

Serves Fresh Matter 

of trade and professional interest to printers, publishers, 
illustrators and designers, paper makers, advertisers and 
others. Every department covered by experts. Over 100 
pages in each issue. Illustrated by all known modern 
methods. Price, J2.00 yearly ; single copies, 20 cents. 

THE INLAND PRINTER CO., 212-214 Monroe St., CHICAGO. 




it's the 



|»£»|> THAT HAS GIVEN 
| a'lM THE FAME TO 

WILLIAMS' 

' Shaving 
l Soaps 




No other so 
SOOTtf^UNC 



NO OTHER SO 

pICHAND 
. CREAMilKt 



SOLD EVERYWHERE. 

Williams' Shaving Stick, 25 cts. 

Genuine Yankee Shaving Soap, 10 cts. 

Luxury Shaving Tablet, 25 cts. 

Swiss Violet Shaving Cream, 50 cts. 

Jersey Cream (Toilet) Soap, 15 cts. 

Williams' Shaving Soap (Barbers'), 

6 H° u nd Cakes, 1 lb., 40 cts. Exquisite 
also for toilet. Trial cake for 2c stamp. 



HIGH GRADE WgSfta MACHINERY 




!OOD 
ORKING 

Single Machines or Com- 
plete Equipments for 
Any Class of Work. 

Your Correspondence is Solicited- 

t&~ Illustrated Matter anu Prices on 

application. 

J. A. FAY & CO. 

10-30 John St., CINCINNATI, OHIO 



The Queen Acme No. 5 Microscope, 

NEW MODEL AS PER CUT. 

Tbe Ideal Microscope for Amateur 
Research. Stands unequaled for precise 
and accurate adjustments and optical 
excellence. With objeeti vesgivingf rom 
50 to 500 diameters, in case, » £5.00. 
Send for new Microscope Catalogue B. M . 

QUEEN & CO., Inc. 
1011 Chestnut St., Philadelphia, Pa. 
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1898 EDITION. 

EXPERIMENTAL SCIENCE 

By GEO. M. HOPKINS. 

20th Edition Revised and Enlarged. 

914 Pages, 820 Illustrations. 
Price $4.00 in cloth ; $5.00 in half morocco, postpaid 

This is a book full 
of interest and value 
for Teachers, Stu- 
dents, and others 
who desire to impart 
or obtain a practical 
knowledge of Phys- 
ics. This splendid 
work gives young 
and old something 
worthy of thought. 
It has i n fl uen ced 
thousands of men in 
the choice of a career. 
It will give anyone. 
young or old, infor- 
mation that will en. 
able him to compre- 
hend the great im- 
provements of the 
day. It fu rn is ties 
suggestions for hours of instructive recreation. 

Send for large Illustrated Circular 
and complete Table of Contents. 

MACflC 

Stage Illusions and Scientific Diversions, 
Including Trick Photography. 

By A. A. HOPKINS. 

568 pages. 420 illustrations. Price, $2.50. 

This work appeals to 
old and young alike, and 
it is one of the most at- 
tractive holiday books of 
the year. The illusions 
are illustrated by the 
nigheBt class of engrav- 
ings, and the exposes of 
the trickB are, in many 
cases, furnished by the 
prestidigitateurs them- 
selves. Conjuring, large 
stage illusions, fire-eat-, 
ing, bw o r d-swallowing, 
ventriloquism, mental 
magic, ancient magic, 
automata, curious toys, 
Btage effects, photograph- 
ic trickB, and the projec- 
tion of moving photo- 
graphs are all well de- 
scribed and illustrated, 
making a handsome vol- 
ume. It iB tastefully 
printed and bound. 

Acknow ledged b y the 
profession to be. the 

STANDARD WORK ON MAGIC 

t&~ Circular of ContentB and sample 
illustrations free upon request. 



THE SCIENTIFIC AMERICAN 

Cyclopedia of Receipts, Notes & Queries 

12,500 RECEIPTS. 708 PAGES. 

Price, S5.00 in Cloth; $6.00 in Sheep; $6.60 in 

Mai* Morocco. Postpaid. 

THIS great 
* work hap now 
boon on the mar- 
ket for ne.ii'] y 
six years, and 
1 he lemand lorit 
h.is been so urreat 
ihnt twelve edi- 
tions have been 
railed for. 

The work may 
be regarded aa 
the product of 
the studies and 
fir H otic al ex- 
perience of the 
ablest chemists 
and workers in 
nl 1 parts of the 
world; the infor- 
mation given be- 
ing of the high- 
est value,arrang"- 
ed and condensed 
in concise form, 

convenient for ready use. Almost every inquiry 
that can be thought of, relating to formulae used 
in the various manufacturing industries, will here 
be found answered. 

Those who are engaged in almost any branch 
of industry will find in this book much that 
is of practical value in their respective callings. 
Those who are in search of independent business 
or employment, relating to the home manufacture 
of salable articles, will find in it hundreds of most 
excellent suggestions. 

S3?"" Send for descriptive circular. 





By Prof. T- O'CONOR SLOANE. 

AN INEXPENSIVE LIBRARY OF THE BEST BOOKS 

ON ELECTRICITY. 

For the Student, the Amateur, the Workshop, the Electri- 
cal Engineer, Schools and Colleges. 
Comprising Ave books, as follows: 
Arithmetic of Electricity, 138 pages, - - $1.00 
Electric loy Making, 140 pages, . - - 1.00 
How to Become a Successful Electrician, 189 pp. 1.00 
Standard Electrical Dictionary, 682 pages, - 3.00 
E ectricity Simplified, 1 58 pages, - . 1.00 

$W The above Ave books may be purchased singly 
at the published prices, or the set complete, put up in a 
neat folding box, will be furnished to readers of Thk 
Scientifi c American at tne special reduced price of 
Five Dollars. You save $2 by ordering the com- 
plete set. Five volumes, 1*300 pages, and over 
450 illustrations. B^" Send for full table of con- 
tents of each of the above bookB. 



MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN. 

361 BROADWAY, NEW YORK* 



Grain binder. P. Hanson 611,466, 614,467 

Grubbing machine. W. H. Spanier. H14.510 

Gun. spring air. Calkins & I.indberg 614,531, 614,532 

Gutter former, H. A. Hiley 614,624 

Hammer, drop. K. C. Billings 1114,692 

Ham muck, 1. B. Palmer H14,(i21 

Harvester, A. K.Anderaon 614,600 

Harvester cuttinir apparatus. Weaver & Scran- 
ton 614.639 

Hasp fastener. Jacobs & Carmody 614,552 

Hat box stay flange J . Zipfel, J r , t614,78(» : 

Heater. See Water heater. 

Heating apparatus, steam, M. Leitch 614,658 

Heddle, switch, J. Shi 11 11 014.504 

Heel, boot or shoe spring, K. \ t . Barber 614.688 

Huisting apparatus, Cooper & Keys 614,792 

Hook. See Coat and hat book. 

Horseshoe making machine, T. Allwood 614,527 

Horseshoe, soft tread, J. W. Ford ... 614,803 

Horseshoe, soft tread, G. Wertz 614.521 

Hose coupling, F. C. Smith 614,509 

Hub, vehicle. Snider & Snow — 014,669 

Hub, vehicle wheel. Kierakowicz & Lucas 614.726 

Hydrocarbon burner, incandescent, P. B. Curran. 614,536 
Ice, apparatus for makinir clear can, J. E. Simon.. 614,773 

Ice cutting machine. C. K. Law will .. 614,7111 

Incubator and brooder, combined, C. S. Newsora.. 614,493 
Indexing device for typesetting machines. E. F. 

Linke 614,659 

Indicator. See Car indicator. Speed indicator. 

Injector. Park & Williston 614,752 

Ink well. J. T. Forrest 614,712 

Ink, writing. I. & A. Lichtentag 614,734 

Insulating blocks, apparatus for constructing, J. 

Jungbluth 614,725 

Invalid rest, E. E. Safford 614,766 

lion. See Sad iron. 

: Irrigation system, C. W. Skinner 614,507 

Jack. See Wagon jack. 

Jars, device for facilitating onening of preserve, 

A. Schiller 614,579 

Joint ring in combination with iron or steel, 

bronze or copper, C. J. Gustafson 614.464 

Journal cooler, R. C. Morris. 614,486 

I Kiln. See Cement kiln. 

I Knife. See Linotype machine knife. 

1 Knitting machine, straight. C. H. Aldridge . . 614.599 

labeling machine, bottle, Beauregard &Gooding 014.689 

Labeling machine, bottle, A. Siegel 614.772 

Lamp, acetylene gas. L. S. Bufflngton 614,638 

Lamp, acetylene gas, D. S. Williams 614,592 

Lamp, acetylene gas generating, L. S. Buflington 014,440 

Lamp banner, electric. J. E. Mayo 614,484 

Lantern, H. G. Mills 614,485 

Lantern, C. M. Widrig 614,591 

Last with spring connection, divided, E. L.God* 

ing 614,461 

Latch for waeons, end gate, L. Pfeiffer, Jr 614,758 

Lathing machine. D. J. Charbonneau 614.443 

Linotype composing machine, T. P. Ilitzema 614.762 

Ijinotype machine justifying mechanism, W. J. 

Lewis etal 614,561 

Linotype machine knife. G. A. Bates 614,602 

Linotype machine moulding mechanism, Lock & 

P lace * 614,562 

Linotype machine trimming mechanism, F. J. 

Wich : 614.590 

Linotype machine trimming mechanism, Wich & 

Ireland 514,588, 614,589 

I Linotype machine vise jaw, Ireland & Wich 614,550 

1 Linotype or analogous machines, ejector blade 

for. O. V. Sigurdsson 614.582 

I Liquid purifying apparatus, J. E. Williamson 614.594 

Liquids, purifying, R. E. Mtlligan 614,617 

Loader, conveyer and unloader. automatic, G. 

M.Wheeler 614,640 

I Lock. See Bicycle lock. Bicycle stand lock. Can 
lock. 

Locomotive frame brace, D. A. Wightman 614.641 

Lubricator, Marvin & Essex 614.816 

j Mail bag catcher and deliverer. G. K. Perkins 614.756 

J Malt germinating and drying drum, H. Raetzell. . 614.499 

1 Match box. J. A. Montgomery 614.740 

Measuring vessel, W. H. Cloud 614,646 

1 Meter for water, etc., A. E. Dobbs 614,707 

I Mill. See Stamp mill. 

1 Mineral separator and concentrator, dry, G. II. 

Patterson 614,574 

! Motion, device for converting, H. R. Bird 614,645 

i Mouse trap. H. Y. Armstrong 614.430 

Musical instrument, O. Pedersen 614,755 

Musical instrument indicator, stringed, J . C. St. 

John 614,775 

Nail driving machine box, C. M. Barnard 614,782 

Net canopy, mosquito, R. W. Ivy 614,473 

Nut lock, W. W. Sweigart 614.672 

Nut threading machine, F. A. Meischner 614.567 

Oil burner, J. C. Dupee 614.801 

Oil can, A. C. Hougland 614,720 

Ores, method of and apparatus for treating, J. G. 

McNulty 614.572 

Oven, baker's, Oberfeld & Braunbeck 614,746 

Oven, baking, D. Grove 614,463 

Oven door balance, J. A. "Roe 614,765 

Ozonizing apparatus, A. S. Ram age 614,500 

PaP er fastener, S. Tucker 614,520 

Paper making machines, rotary suction box for, 

J. W.Grant 614,714 

Pawl and ratchet device, G. H.Hasey 614.470 

Pen, fountain, W. W. Stewart 614.630 

Piano attachment, A. F. Florey 614,456 

Pillow attachment for hammockB or chair backs, 

I. E. Palmer 614,620 

Pipes, pneumatic plug for water or waste, A. Pal- 
las 614,749 

Plow, M. Campbell 614.790 

Plow and cultivator. W. D. Harris 614,715 

Plow, double shovel, J. W.«Neal 614,573 

Plow lifting attachment. O. O. Fjeld 614,455 

Plugging of holes, device forair tight, W. H. Ha- 

worth 614,547 

Plumbing implement, E. Reineking 614,577 

Pole, carriage. W- W. Schultz 614,767 

Potential switch, J. Bvlhlder 614,472 

Press. See Sand press. 

Printing and collecting or assembling numbered 

checks or leaves, E. A. Henkle 614,809 

Printing machine, E. Fischer 614,541 

Protector. See Skirt protector. TrouBerB pro- 
tector. 

Pulverizer, J. W. Rigg 614.761 

Pump attachment, West & Cowan 614.681 

Pump pressure regulator, air, A. N. Carver 614.535 

Pumping rigging, oil well, W. Wright 614.684 

Punch making apparatus, A. J. Bradley 614.789 

Punching and shearing machine. O. O. Hatleli. . . 614,716 
Puncture closing compounds, self discharging 

receptacle for, W. P.Allen 614.643 

Puzzle. R. M. Shepherd 614.770 

Pyroxylin compound, J. H. Stevens 614,514 

Rack. See Wire rack. 

Radiator base, Bteam, A. J. Bayley 614,818 

Railway cattle guard, J.J. Sivley. Jr 614,506 

Railway conduit and electric current conductor, 

surface. A. Petzenburger 614.575 

Railwav tie, W. S. Ward 614.638 

Railway tie. metallic, J. M. Hoon 614,614 

Recorder. See Time recorder. 

Reflector, lamp, W. Leuckert 614,733 

Reflector, post visual, A. Taylor 614,673 

Regulator. See Engine Bpeed regulator. Fluid 
pressure regulator. Pump pressure regula- 
tor. 

Retort burner, M. F. Gale 614.458 

Rolling stock. H. J. Caillet 614.697 

Sad iron. C. M. Wolfe 614,683 

Sand press, F. O. Farwell 614.451 

Sash and frame, window, E. G. Kendall 614.554 

Sash balan ce an d lock, O . Vanorman ; . . 614.779 

Sash fastener, D. L. Moore, Jr 614,741 

Sawmilldog, A. D. Lane 614.815 

Scraper, A. E. Houghton 614.810 

Screen. See Window screen. 

Screw operating implement, C.E.Francis 614.804 

Seal, E. Tyden 614,634 

Seat. See Dray swing seat. 

Secondary battery, N. H. FIdgerton 614.539 

Seed delinting. machine, cotton, T. C Black 614,435 

Separator. See Mineral separator. 

Sewers, automatic gate for flushing, S. S. Tilton.. 614,675 

Sewing machine. F. Jacob 614,(^7 

Sewing machine loop retainer. F.J. Freese 614.457 

Sewing machine, shoe. E Duplessls 614,802 

Shade and curtain banger, window, McFaddiu & 

Lucas 614.742 

Shaft coupling, F. H. Richards 614.502 

Shirred fabric. P.J. Dempsey 614.i»0il 

Shoe form, pneumatic, E. L. Smith 614,508 

Shoe plate. F. K. Long 614,616 

Sifter, ash. J. Carter 614.534 

Skirt protector. Mann & Schafer 614,481 

Slaughter houses, apparatus for use in, P. F. 

M aban 614,736 

Spark arrester, .1. Shepherd 614.580 

Spark arrester, T. Thorson 614,586 

Speed indicator, A. W. Smith 614,584 

Spinning and doubling cotton, apparatus for, T. 

Asbwortb 614,687 

Spinning machinery traverse bar actuating 

mechanism , J. H . Rawlins 614.576 

Sprayer, F. W. Nettleton ; 614,744 

Spreading and expanding device, B. J. Fisher 614,611 

Stamp mill, Mather & Snyder 614,483 

Stand. See Display stand. 

Steam boiler, J. Dickson 614,704 




THE CYPHERS 

Incubator and Brooder 

The Only Practical System of Incubation. 

Moisture Self-Supplied and Regulation Ab- 
solute. Produces Strong, Healthy Stock. 

GOES FREIGHT PREPAID. 

Send 10c. for fully Illustrated Catalogue to the 

CYPHERS INCUBATOR CO. 
Box 25, Wayland. N. Y. 




Simplex time Recorder. 

So named because it is simple in con- 
struction, simple in operation and simple 
of record. Saves maximum of time with 
minimum of labor. Registers by the push 
of a bntton — nothing more. One hundred 
men can register in one minute on one Re- 
corder. Adapted to large or small con- 
cerns No keys, checks, cards, tape or ink- 
ribbon. For simplicity, compactness, dur- 
ability and quick registration absolutely 
without rivals. 

Full description for the asking. ASK NOW. 

Heywood Brothers & Wakefield Company, 

195 CANAL STREET, NEW YORK. 

N. B.—Fnr prices, state number of your employes. 
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"American-Hunnings" 
TELEPHONES. 

Transmitters, Magneto Bells and Tele- 
phone Switchboards. Over 200*000 of 
our telephones in successful operation. 
Used by War and Navy Departments. In 
ordering state length of line, w hether 
Binele line or metallic circuit and number of 
telephones to be used on one line. tWSend 
for catalogue *'S. A." 
AMERICAN ELECTRIC TELEPHONE C0. t 
173 South Canal St., Chicago, III. 



Sunlight Camera. 

Makes a fine picture. Has 
a good lens and shutter for 
both instantaneous and time 
exposures. Uses glass plates 
'SHxiH. It can be used with 
tripod. Two extra holders 
can be carried in the camera. 
Price $3.50. Send be. for 
sample picture. Sunlight 
Junior, 3^x3^ plates, price 
$2.00. Full equipments for 

developing and printing furnished forf2.50eacn. Photo- 
graphs colored. Cir.Free. LORD & CO., 629 B'way,N.Y. 



AW FIBER 

Manufactory Established 1761. 

LEAD PENCILS, OOLOBKD PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENf'IL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS. 
COLORS AND ARTISTS' MATERIALS. 

78 Reade Street, - - - New York, N. Y. 

Manufactory Established 1761. 




A New Idea in Trunks 

TheSTALLMAN DRESSER TRUNK 

is constructed on new principles. 
Drawers instead of trays. A place 
for everything and everything in its 
place. The bottom as accessible as 
the top. Defies the baggage-smasher. 
Costsnomore than a gooabox trunk. 
Sent G CX D., with privilege of ex- 
amination. Send 2c. stamp for illus- 
trated catalogue. 

F. A. STALLMAN, 
61 W. Spring St., Columbus, O. 



I AMERICAN^; 
Des8| 
stool ca^ 

HOWARD a CROSBY 5TStfWYDra( 



$33.35 

DELIVERED 

EAST OF THE 
MISSISSIPPI 
60 inches long 




Buy Telephones 

THAT ARE G000--N0T "CHEAP THINGS." 
The difference in cost iB little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran- 
tee and instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton St.. Chicago. 
Largest Manufacturers of Telephones 
exclusively in the United States. 





Uf PI I DRILLING 
IffCLL Machines 

Over70 Bizes and Btyles, for drilling either deep or 
shallow wells In any kind of Boil or rock. Mounted 
on wheelB or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. T. 




BELTING of Various Styles, ELEVATORS, CONVEYORS, 



COAL MINING and HANDLING MACHINERY. 

The JEFFREY MANUFACTURING CO., COLUMBUS, O, 

%W Send for la test complete Catalogue-. 



New York Branch, 41 Dey Street. 




DON'T SEW ON BUTTONS! 

Bachelor'B ButtonB made 
witn I in proved Wash- 
burne Patent Fasteners 

Blip on in a jiffy. Press a lit- 
tle lever— they hold like grim 
death, but don't injure the 
f a b ri c . Instantly released 
when desired. By maiJ, 10c. 
each. IIIub. catalogue show- 
ing collar buttons and other 
UBeful noveltieB made with 
these faBteners, free on request. _ .. 
American Ring Co., Box P, Waterbury, Conn. 





ACETYLENE APPARATUS 

Acetylene number of the Scientific American Sup- 
plement, describing, with full illustrations, the most 
recent, simple or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
The eas as made for and uBedby the microscopist and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. Contained in 
Scientific American Supplement, No. 1037. 
Price 10 centB prepaid by mail. For other numerous 
valuable articles on this BUblect we refer you to page 21 
of our new 1887 Supplement Catalogue, sent free to any 
address. Munn & Co., 361 Broadway New York. 



ELECTRIC 

RAILWAYS 
$3.50 to $7. 

Model Dynamos, 
Motors, Fans.&c. 
THE CARLISLE & FINCH CO., Sixth St., Cincinnati, 0. 



| ; «l*H:ll.liMH'.').M i ■ ■ 



SCREW -CUTTING I>IE HEADS 

SELF-OPENING and ADJUSTABLE. 

The n^st die head on the market. Some ad- 
vantages over "others," viz.: They are 
smaller, stronger, more compact, have no 
j e vers to spring, cannot be clogged by 
chips, are always reliable, and the prices 
are right. S3T" Send for descriptive circu- 
lar *'S A." Our die heads are furnished 
in sizes suitable for cutting threads from 
No. 17 wire gauge to 6 inches diameter inclusive. 
Geometric Drill Co. , Westville. Ct. 

rnnnl)P .„ , r FVT « ■ ) CHAS " CHURCHILL ft CO. , London England, 
EUROPEAN AG ENTS . J WHI TE, CHILD * BENEY , Vienna. Austria. 



A. FIRM GKRIP 

Here is a email, bandy little tool of great strength, 
warranted to get a firm grip on, and move any tool that 
can be put into it — either round, square, or oval. We 



call it the BULL-DOG WRENCH. It is made of 

nicely finished steel, and it gives satisfaction wherever 
used. 5 in. long. Price 50c. Send for illus. catalogue 16. 

J. STEVENS ARMS & TOOL CO., 
P. O. Box 16, Chicopee Falls, Mass., \ . S. A. 

TYPEWRITERS 

HALF PRICE 

We will Bell you any typewriter 
made for one hall: regular price, 
many for one quarter. Every ma- 
chine guaranteed in perfect order. 
TYPEWRITERS SOLD, RENTED, EX- 
CHANCED. Sent anywhere with priv- 
ilege of examination. Send for 111* 
ustrared catalogue. 

National Typewriter Exchange, oiJio«s~. 





BEST MACHINES 

for DRYING Grain, Sands, Olays, Fer- 
tilizers, Coffee, Wet Feeds, Chemicals, 
Salt, Sugar, etc. AIbo COFFEE 
HULIjEltS and CLEASEES. 
tW Send for 6th Illustrated Catalogue. 
B. E. Worrell, Hannibal, Mo., U. S. A. 



CONTRACTS WANTED. 

To manufacture Hardware Specialties, Pat'd Novelties 
and Sheet Metal Stamping. Lang Mfg. Co., Racine, Wis. 




Oster Pat. Adjustable Stocks & Dies 




They are light in weight, dies 
made of the best tool steel, 
guaranteed just as strong 
and reliable as solid dies, cut 
the thread at one operation 
and release from the work 
without running back over 
flni shed threads. Each Bet of 
dies cuts two distinct sizes. 
THE OSTER MFG. CO. 

85 Prospect Ave., 
Cleveland, Ohio, U.S.A. 




Hawkins' New Catechism of Electricity 
for Engineers, Electricians, 
Wiremen and Amateurs. 560 
pages 300 illustrations.bound 
in leather, pocketbookform, 
srold titles and edges. Strict- 
ly Up-to-Date. Postpaid, $2. 

I . Audel & Co.. (iit Fifth Ave, N.V. 



E. A. BURGESS CO., 67 Court St., New Haven, 
Conn., U. S. A. Box Nailing and Trimming 
Machines, Cash and Bundle Carriers, Display 
Fixtures. Inventions Perfected, Manufactured 
and Placed on the Maiket. Portable Extension 
"Junket" Booths and Cabinets. 
L. A. Holmes, Mgr. Send for lllus. Catulogue. 



I i ^MARINE MOTORSi 
■',g- LareGUARANTEEDto I 

J'S " give SATISFACTION. 

PeS i. ;.iPURABU IN CONSTRUCTION. - 
"| and EASY AND SAFE. IN M 
i OPE RATI ON. £ 

' (J' U-'!'»H.i5END FOR CATALOGUE. ANDjP 
-: ."- - J INVf_STIGATF_OUR CLAIMS.H 

r " TRU5C0TT BOAT M'F'G COl 
5T. JOSEPH, MICH. US.A. 



PHONOGRAPHS 



(Continued on page S67) 




GRAPHOPHONES 



They Sing, Talk, Laugh, Play and Record your own 
Voice. Ideal machine for home entertainment. 

We manufacture all style Horns. Carrying Cases, Cabinets 
Records. Agents and deaiers wanted. t3T" Send for Catalogues. 

If you own a Talking Machine, Bend for free 
booklet, "How to Make Records." 

HAWTHORNE & SHEBLE, 

602, 604, 606 Chestnut Street, 
PHILADELPHIA, PA., • D. 8. A. 
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